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preface 



\Uv inlniiiuilion rsplo^UHi h»h hil ph\^^i< »il film .ilum Kr 
siMnlnM^i iWv {\\^{ {)sv\\\n\ OPW linls^ IipIwimmi im- .iiuI 
huin»in ptuM()lnH\'< t )lliri^ »iu' iii\vsli|],itiin\ lu-iimlojiu ,il »iv 
juu Is nl luulni n)MlH)l, I KiiiM ^ (Mii|)itU'i NinuilaliiMi ,in(h 
sopliislii Mv{ \ In lini(|iu^. hionuM luinii s m'mmk Iums an - Inn I 
ini; Mi»\\ w.ivs lo aiuil\/i' liuiiuin nuArnuMil, As .1 umiIi oI 
iciu'wtul inliMi'sl insnruiL ( iilliiiiiL»in(lpsv< h()l(>.i;n .il .isp^'i 1^ 
()! inoviMDi'DK .1 v.isL \}\y\U\\ spci Lili/iut hiuly (H knowliMlili' 

M.inv phvH( »il (ulm .ilion Ic.u hcis wmiU !»> usi' .ind .ippK 
inloiin»ili()n p.irlk uLirlv ii'IcvmmI Io their U\h liinn. H 
(Msv l.)sk, rill' (|U»)nlilv of rrs(Mi( Il ^ilonc would i(M|uiii' .1 
(l.uvn U) dusk rtMiliiiM si lu'(lul(>. I ho spi»i i.ili/rd n.miir ol' llu» 
ii'siMich liMids to niiiki' il diffii'ull lor ,i l.iypiMson to i oinptf- 
luMul lully, And liniilly, lllllo work h.isliiuMi diri'i liul tow.iid 
.ipplvin^ the ri'siMM It Io thi' nioro pr.irlii .il lonuMiis ol 
liMc hers in ihr lii'Id. I luis thi' hurf^i'oniiiM hodv ol inlorni.it ion 
.iv.iikibli* to ri'sr.irchi'rs .ind .U tuliMnii i.ins h.is h.id littio iiii- 
p.u l on physic.il oduc.ilion proKr.inis in tho I'ii'ld, 

Tho B.isic Stuff st>rios is the culmiiuition ol Iho N.ition.il 
Associ.ilion for Sport .ind Physic.il Education oft'orts to c on- 
front ihis prohlcMn, An .ittompi Wtis miulc to idontify h.isic 
knowltnlj^e relevant to physicnl cdutntion [)r()f^ranis .ind to 
present th.it knowledge in d useful, readable lorni.it. The 
series is not concerned with physical education curric uluni 
design, hut the "basic stuff" concepts ore common c ure in- 
formation pervading any physical education course of study. 

The selection of knowledge for inclusion in the series w.is 
based upon its relevance to students in physical education 
programs. Several common student motives or purposes for 
participation were identified: he.illh (feeling gocnl), a[)pear- 
ance (looking good), achievement (doing better), soci.^l (get- 
ting along), aesthetic (turning on), and coping with the envi- 
ronment (surviving). Concepts were then selected which 
provided information useful to students in iiccomplishing 
these purposes. 

The Basic Stuff project includes two types of booklets. 
Series I is designed for use by preservice and inservice 



oriMh: (»\(Mrhp phN'MoloHN', kint^inloHN , ninlnr dp 
vt'lnpnuMiI »in(l idoIik tiMininHt M)ri,)|/|i>ivrh()l()Hir»)l ti^jun 1^ 
of nioviMiicnl, iind ni(»\'tMiii'i)l in \\w liiini»uiiliph (»hI, liiMnrVr 
philoMipln h I lii^ liihi MMinn Mininhui/i^H iniorniiiiion nn slu- 
dpMi purpoM'^, StMit^ II i») iilModphifvuMlior um' hv linuhiM'^ I nil 
with ^\ dilliMvnl Uh iiv 1 hnu' h.indhnok^ yW liidiuh wwW 
» hildhoodi (hildh(H)d: iidoloM tMK i\ r\u h (l<h( rilM^ vsaw}- 
ph'^ (»l iiiNlnii liiMi.il »u livllii^^i whii h i mild ummI lo hsuh 
tippinpii.ilp pIn'Mi ill (hKu »ili()ll rdiu t^plM to {\\{ \] 

drvt'lopnuMil iil iho H^hk SlulT stMli^h hi^ \nv\] k\ riiop- 
piolivt* pnnil nl lisiii^ mIuiLus ,ind piihlk m hool hsu hpiv 
S( hoKiih pi()vid(>fl lIuM'sprrliM' In thiMonUMii nnM^iind in iIk^ 
dovi»lnpM]i>ni 111 inMrnrliniiid in,ihMiids, Pnhlir mIiooI 
Itsu hrr^ idpnlil'ird it'lpvnni o lo Mndriils I'lnld Ipshul InMrur- 
liniuil .u livilii^. .ind nu r»iir»uvHl tin* m hnlor^ U\ wi'iU* loi 
MciKMiil undriMondinH- 

llu» Uhwuw {)\ ihc linnklch w.is di^i|\in'd lo lun »)nd 
HMdnhlp, StMics I is sliiuUiU'd ,is ,i (jin'sllon .md iinswcr 
(liidoHUc li('lvv(>(>n sludonis tuid »i Iriuiun', Si»ri('s II iuw 
liniics (Ills (Miiphiisis vvllh iho ififusioii ol' knovvlod^o JnUi llu» 
world ol f ihysicMl (Hluc.Ukin inslrui lion»d pid^r.iins. Our 
hope is thill thi' IKisIc: Stuff scrii^s {\\\) help to in.iki* thi^ 
s('(>n.Ki() ii iv.dily, 

IJndj I,, IJ«iln, l.cliUHutl C()t))n)iiUv 
University of l liuision 
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mmMuI { {)\]\v\]\ (null ilnii whk h of llHuirpiirtil \\]\v\vi>\ 
luK whii h nt'ipih liKln In iIim phvMrnl i^dut tilion H^^]\ IuM: C\)rn 

ss\\m (lisrih^rd v\!v\] in ih Minplt^h! foiiii^ 

\Uv wfiliiiH UMin (t^^pnn^ihk^ U)\ Ihu uftoH \vi)fk»nl tMfi- 
iiiMiily ill ppifoiniinf^ ni'po(t)U» fumlioiih, Hip sihoLir wm^ 
H^pnnsihli^ Inr iiipnlifyinf^ lonUMil nntl wfilioH il in a Unu) 
whirl) Nv»h sinipli^ t^nil nirnn Ir lli*^ iuMou linihil (Ipsinfiur wo^ 
rt^spofisihlM for nKulifyinH llu' ImM In nioko il tMftMivn oh on 
in-line liiinol iniil. Hip ivno [)r»u lilinntMN rp|HVMM)iiiin \\w 
nlpnipnUiry oiul Him hnton^lory phvhirol ndut Mllon hnu liur 
WW n»spnnNil)li« for HHMlilyinH iIip IpM In mokn il dnor m\ 
iht'fiti 10 prot lilioniT, Tlip roniniilUH^ workofi os o Nvhiiln 
lo pro(Mfi> iht^ finol rt)py, \ \w i-onlrihuHons of oil Ihu roinmih 
Uv \}]v\)]\)v\\ In rl.uifylnH, u^vordinn, nilllinn, onti llliisiioiinH 
Ihp ori^inol hovn modi* lln^ finol viM>»ion inlinlu^ly mow 
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CHAPTER ONE 




What Do You Have To Help Me? 

I viMvlhin^; \\v do Ihrouf^houl \\)v cl?lfy involves f)hyHU'iil 
lU livily, Wonri»( onsltuilly rt^quiri'dloconlrtU lourniiis( l(»s in 
sonu* f)ur[)os(»|'iil ni,uin(»r wli(»llu»r il Ik» sfKMkiii^, wiiliiiH, or 
(MliiiH, Through such contmclions, for((»s mv opf)li('(l lo 
hoMPs. < .uisin^ iIkmi) lo movt\ VVhtMuwer o imis( lo Is {\)\Uh\ on 
lo(^N(Ml *W)),]\/>n.i/«Hiu)unl()l*forc'i\ \\wsirvn^th of liuil nuis( k» 
is luMny^ tMii[)loytul, StrtMi^^lh is iht^ ^rc.Ucsl .uiiouni of forct* 
ll)til ti nuiscio cm oxcrl if) .1 sin^lo t'florl, 

Adt'ciu.ilt^ sIrtMiMlli is noc I'ss.uy for s.ilisfiU lory f)(»rfornion(;(» 
in .ifiy ()liysic\)l »K llvity suc h os IcMinis, slsiin«, or swimming. 
Tills is PVCM1 lru(^ in Ihoso c.»vcmiIs which primorily rcciuiro olhor 
f.ictors such cis (MiduriUu 0 (cycling) or skill (gynintislics) for 
ci(l(x(Uiile pc-forrniinco. But sirenglh is most iniporduit in 
events which involve explosive, forceful movements, * 
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Mow Do I ikt It? 

t»vtM\( It wMiilvl iiii|HifiyMil UMMvt^lop *un^ pihhinu ^lii^n^ih 
iM y\ iliiiH lion MtniKu to llu^ ^1M,^liMi( i^>U\^M> in llu> M |Ih» 
point ot it^h'.ho in ilu^ ^lutipni \\w onn h pmU^imh upw^utl .\\ 
apptoviMMU'lN A .un;ltv II l*v ol iUi-M iiupofl>uu i^ lu ^Min 
MnM\^;ih .It thh ^.MUM 4iml»^ In SM^inhl \mm llih tnulil Ih» 
,!( I t)niplhlu'il with thp ol iho iiH llft^'i! ()r«^^^ Mllu^r \\h\\\ \\w 
Uvm h ptt'^^ i»st'r* ho it ihmh^ I > 

(n.ivun.il < onlr.u lion M ptbition^ joini *ut^U^) in 

itu* ^t»ln^ loti nuhJ ti» Hioiip. AMsV li po-^tlion iho ionlfiUiion 
^IwniM l)n lii^M lot I-'} MH oiuh U»lluwiMl hv .1 1- \ ininiiU* rt^M 
and lIuMi n^pfMlotl I linins: Siu h iMinmK i an lu' (loiu^ daily 
i)nl<»^s nuht !<♦ ^orriu^^ di'votopv MUnl.uninH arhu^'Oil 
MirnMlli ^Miii^ uHjuiiv^ only ono irainin^ n'sMon poi vvt'oL 

Dyiumk: stmiHlh iMiiilnHlFlK"^^* [raining sl)i)ul(li onNiM 
ol fopnlitions v\ilti lIu' luMvinM vvH^lil lltat t an he lorr^Hlly 
lillnd .1* 10 linu^. I his is rallied a s(»r. I U) lour sols should 
luMlont: (su I1 day wjih *V 1 0 i|)inul*'s of nxoytMy holvyrun si'K. 
IhriH^ lo tour trainfn^ sossions should lu* lit^ld vvtM'k. 
M.unlainiiHi tu hi^ycd stfonnlh ^ains rtuioifos two iraininH 
sessions pi»r Wip*i»l\. 
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Figure 2: Static Strength Training Example 

Inclivicluiil performs niJximal contrticlion for 2-5 secor^cls at each «f several different 
joint ani^les. 



Isokinetic strength training (Figure 4). It is recommenclecl that 
such training should consist of 2.-5 maximal isokinetic con- 
tractions which last 1-3 seconds each. An isokinetic contrac- 
tion is one in which the speed of movement is held constant 
regardless of how rhuch force the muscle applies as it movies 
through a complete range of motion. Approximately 2-5 min- 
utes of rest is adequate time for recovery between repetitions 
of the same movement. Such training should be done 4-5 
limes per week. However isokinetic strength maintenance 
can probably be achieved with V2 training sessions per week. 
!t should be noted that when training for increased strength in 
movement requiring speed such as a discus throw each 
isokinetic contraction should be completed as rapidly as pos- 
sible. 

Table 1 summarizes the important features of each of the 
three strength training methods. 



Table 1: Important features of the three methods 
of strength training 





Method 


Repetitions 


Days 


Sialic 


2-5 sec max 


1 -5 reps at each 


daily 


strength 


contraction 


angle with 




training 


at severaf- 


2-3 min rest 






joint an^f^les 


intervals 




Dynamic 


1 

3-8lifts/set 


3-4 sets 


3-4 days/week 


strength 


of heaviest 


with 5-10 min 




training 


vveight 


resf intervals 




Isokinetic 


1 -3 sec max 


2-5 reps 


4-5 days/week 


strength 


isokinetic 


with 2-5 min 




training 


contractions 


rest intervals 





Soccer is a good illustration on applying strength training 
techniques to a particular activity. A soccer player must be 
xible to jump high, kick a ball far, and receive the force from a 
flying ball with his head ("heading" the ball) without neck 
injury. All three types of performance will undoubtedly be 
improved by proper application of strength training tech-, 
niques. . , 

lumping-requires great hip and knee extension force. By, 
doing several sets of 3-8 half squats with the. appropriate. 



heavy weights 3 limes per week, the soccer player will be able 
to jump higher. Time spent practicing jumping will probably 
be of great benefit as well. As an alternative doing several sets 
of squat jumps with light weights on the shoulders or 
elsewhere on the body will be of additional benefit because of 
the jumping similarity (Figure 5). 

Kicking involves moving the hip forward and upward (hip ' 
flexion) and knee extension. The described training for jump- 
ing develops knee extension strength. Strength required for 
kicking can be improved by using. weights attached to a pully 
system or some other resistive device such as a sprjng, to 
allow for repetition of the correct movement (Figure 6). 

The type of strength required in "heading" the ball is both 
explosive (as when directing the ball with the head) as well as 
static (as when meeting a flying ball). Explosive strength train- 
ing procedures involve working with weights in an appropri- 
ate pulley system. Static strength in the neck is accomplished 
with some form of immovable head brace against which the 
performer could push or pull. 

Each training method has its advantages and disadvan- 
tages; decisions concerning use is of personal preference and 
circumstances. Regardless of the method employed they will 
experience strength gains as long as the muscles are heav- 
ily taxed. Static methods, while not requiring expensive 
equipment or a great time investment, suffer from the main 
disadvantage of not transferring strength improvements to 
skiJIs requiring strength. Dynamic, methods require weights or 
other equipment of sdme'expense as well as 1-2 hours per 
training session and 3-4 training sessions per week. In addi- 
tion dynamic training has been criticized as improving only 
the weakest points in the range of motion. Isokinetic methods 
are most recent ahcl may combine the advantages of both 
' static and dynamic training:- Resistance is provided through- 
out the range of motion so strength improvements follow this 
pattern. Firthermore the time required for training applears 
less than for dynamic methods. Even though equipment cdsts 
: are high, a few isokinetic-like devices are being manufactured 
at costs similar to a good set of weights. 

At all ages, males appear to improve more from strength 
training than females. The primary reason may be due to the 
presence of male sex-hormones, willingness to stress muscles, 
and differences in muscle size. Both sexes respond to strength 
**training to an increasing degree until the person reaches the 
late 20's whereupon responsiveness begins to decline. 
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strength can be To know if a given exercise results in strength improvement 

measured one must know, how to measure strength. There are three 

methods: static; dynamic; isokinetic. Static methods of 
measuring strength are to be used when static strength training 
procedures are being employed. Dynamic and isokinetic 
measurement procedures are appropriate for dynamr and 
isokinetic strength training procedures, respectively. 



Static (or isometric) strength measurement (Figure 7). Using 
a dynamometer, static strength is measured when the indi- 
vidual maximally contracts a given muscle (or group) in a 
fixed position. Since static strength varies from one position to 
another eve.n with the same muscle, care must be taken to 
keep the limb in the desired position and not to allow extrane- 
ous contractions from other muscles. 

Dynamic (or isotonic) strength measurement. This is done 
by determining the maximum weight that can be correctly 
lifted only once. This weight is known as the one repetition 
maximum (1 RM). 

Isokinetic strength measurement. This requires use of spe- 
cial "accommodating resistance" equipment which controls 
the movement speed. The maximum force exerted can be 
determined. 



Why Does It Happen That Way? 

vyhy strength improves There are two processes involved with strength im- 
wlth training provements from training: 1 ) alterations in the. neural mecha- 

nisms involved with muscle contraction; 2) increased force 
from existing units within the muscle. 
■ The neural impulses sent from the brain to cause a muscle 
tO'contract are of two types: those which excite the muscle 
(excitatory impulses); those which interfere with muscular 
contraction (inhibitory impulses). Strength trainjng causes a 
decrease in inhibitory impulses, an increase in excitatory 
impulses, or both. The net effect is an increase in strength due 
to the increase in the amount of force the muscle exerts. - 

. Within the muscle itself existing muscle fibers atso'.'change 
by increasing in size. Each muscle fiber is composed of micro- 

' n 



scoplcolly smaller fiber-like structures cdllecl fildments. The 
filomenls slide hock and forth when the muscle contracts and 
relaxes. 

Strength training increases both the amount and the rate of 
[)uild-up of protein from simpler units (amino acids) on the 
filament's microscof)ic lev(»l, The level of the male sex hor- 
mone may have some influence on these processes, thereby 
partly accounting for the ol)serval)le differences in strength 
Ix^tween the^exes. It should be noted that social influences on 
females undoul)tedIy contribute to strength differences be- 
tween the sexes. The level of male sex hormone as well as a 
size advantage favoring males may also account tor the 
greater increases in strength of males compared to females 
when exposed to similar degrees of strength training. The net 
effect of the build-up of protein is that each muscle fiber grows , 
larger and stronger causing the muscle as a whole to have 
more strength. 

With more strength, perforiiiances requiring forceful or 
powerful movements improve. For example a tennis player 
will lie al)le to serve faster and with greater strength, A shot 
putter can experience a similar improvement in performance 
with greater strength in the shot putting muscles. Even in 
activities where high levels of strength are not critical, perfor- 
mance may benefit from enhanced strength. For example 
most swimmers are not required to exert maximal amounts of 
force at one moment. Rather, muscles must repeatedly con- 
tract submaximally for varied periods of time. If a swimijier, 
through proper training, develops greater strength in the mus- 
cles required in his stroke, repeated contractions of a given 
submaximal force will be easier because the contract lohs.will 
constitute a smaller percentage of the swimmer's maximal 
capacity. Thus after a given period of time, fatigue will lessen. 
As an alternative the swimmer can repeatedly exert an in- 
creasing level of submaximal force without undue fatigue, 
causing the swimmer to move through the water more rapidly. 
In either case overall performance is likely to improve, 



What Else? 



Anaerobic 

performances can be 
influenced by 
training 



In many instances our bodies are used strenuously for short 
periods of time. These activities cannot be ciassified as endur- 
ance activities. They belong to a class of activities which lie 
between endurance and strength-related activities. These 
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classes are called anaerobic performances. Sport examples 
include track and swimming sprint events and gymnastic 
routines. It also includes high intensity performances endur- 
ing from 5 seconds and 1 -2 minutes. Anaerobic performances 
can be positively influenced by proper training. 



How? 



Anaerobic training 
must be task-specific 



Training for anaerobic 
power differs from 
training for anaerobic 
endurance 



Anaerobic endurance 
training 



When training to improve anaerobic performances ac- 
tivities should reproduce the movements in the actual task as 
closely as possible. Furthermore, as much high intensity work 
should be involved as can be tolerated without causing bore- 
dom or avoidance. Because such training is extremely 
exhausting other types of training are interjected into 
anaerobic training so that the performer is not inclined to quit. 

Trainifig to improve anaerob/c power should involve max- 
imal \)vork Intervals of 20 seconds or less with rest pauses of 
10-15 seconds between each work bout. After several such 
work/rest intervals a longer rest of .15-20 minutes is needed 
before another series is undertaken. The number of such series 
accomplished in one day depends upon performer willing- 
ness and goals. Those with higher goals are usually willing to 
do more work. 

Training to improve a/iaero6/c endurance should involve 
work intervals of longer than 20 seconds. Generally the longer 
the work interval the longer the recovery periQd-j"equired 
before starting the next bout. For example if the work intervals 
last 20-30 seconds the recovery period should last no longer 
than 1-2 minutes. If the work intervals last 1-2 minutes the 
recovery period should last; between 2-'^5 minutes. Again 
high intensity work is required. A rule of thumb is that the 
performer should exercise at no less than 85-90% maximum 
effort in each work interval. In running, for example, a good 
way to gauge intensity is for the performer to run practice 
intervals at a pace which is 85-90% of his or her best time 
(Table 2). The optimal number of such training sessions per 
week should be^io fewer than three. Highly trained athletes 
sometimes train as much as 6 days/week. 

If a person wishes to irriprove anaerobic endurance of a 
single group of muscles an alternative form of training such as 
repetitions with a moderate to light resistance may* be used. 
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This is muscular enclurcince (mining. For example 4-5 sets of 
10-20 repetitions with a weight which can be lifted 10-20 
limes will prove effective if attempted 3-4 days per week. 
Again, for best results the training movements should approx- 
imate as closely as possible those of the actual task. 

The ^^ame of soccer illustrates how anaerobic training pro- 
cedures can be used. A soccer player must be able to sprial-for 
short distances as fast as possible. To increase his anaerobic 
power the soccer player should run repeated 5-15 second 
sprints with 10-15 second rests between runs. In the game the 
player must also must run repeatedly fast without being able 
to fully recover. His training should therefore focus on im- 
proving anaerobic endurance as well. This can be accom- 
plished by doing several hard runs lasting 1-2 minutes with 
4-5 minutes ot recovery betw^een each run. With time the 
player's anaerobic power and endurance will improve from 
such training. 

Anaerobic Knowledge of how to measure anaerobic performances is 

performance can be necessary to detect if train ing is having a beneficial effect. The 
measured to determine basic technique is for an individual to perform as rapidly as 
training effect possible over a given short distance. If the distance is such that 

the performance lasts less than 10-15 seconds it is said to be a 
test of anaerob/c power. An example would be a 50-yard dash 
with a running start. If the distance is longer than 15 seconds 



Table 2: Method of determining training pace which requires 
competitor to perform at 90% of maximum effort. 



Assume: 



Therefore: 



Likewise: 



Note: P.u.o at any other distance is (lotermined in a similar manner. 



Competitor's best tinio for cjuarler mile is 55 seconds: 

Distance Run _ 440 yds _ 8 yds 

Time 55 sec sec V 

A pace which is 90% of this time is: 

, ... (8 yds) ' ^ J , 
| 9)_^ = 7.2 yds/sec 



440 yds at this poce is: 
440 yds 



7.2 yds/sec 



61.1 sec 



330.yds at this pace: 

330 yds 

-r-^ — TV = 46.0 sec 

7.2 yds/sec 
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but less thcin 1-2 minutes the performance is said to be one of 
aniiembic enc/u^ance. An example would be the time to run 
one quarter mile or lo swim 50 nneters. 



Why? 



ATP production 
provides the 
needed energy 
for mustle 
contraction 



Anaerobic 

perfo^rmances utilise 
.three non-oxidative 
sources of ATP 



While exercising one niust be able jo produce energy to 
compensate for the wo/k. A niuscle ch(,^mical, adenosine 
tri()h()sphale (ATP), provides the needed energy for muscle 
contraction. The most efficient nieans of producing ATP for 
the exercising, muscles is I'lirough the oxygen use. The term 
aerol)ic refers to this fornvof ATP production. Oxygen must 
enter through the lupgs and be transported by the cardiovas- ' 
cular system to the sitesAvithin the muscle where it is needed. 

The entire process of transporting oxygen to the exercising 
muscles takes several minutes to reach full capacity. Since, 
anaerobic perforriiances last two minutes or less the muscle 
tissues Will have an inadequate supply of oxygen. Yet ATP-is 
still needed for muscle contraction, in this case other 
nonoxidative or anaerobic means of producing ATP must be 
relied upon. These include utilizing stores of raw-ATP within 
muscle tissue and another product called creatine phosphate 
(CP). CP can easily be used to produce more ATP without the 
need for oxygen but the supply is limited. Finally, stored 
muscle glycogen can also be broken down anaerobically to 
produce ATP and a byproductxatJed4actic acid. This process 
is -referred to as anaerobic glycolysis. Anaerobic perfor- 
m^inces are so named because of their reliance on these Jhr^e 
nonoxidative sources of ATP. 

Evidence has indicated that intense anaerobic training can 
increase'the levels of ATP, CP, and glycogen sfores within the 
muscle as well as improve its ability to engage in anaerobic 
glycolysis. Furthermore anaerobic training may result in- ah 
improved ability to tolerate lactic acid accurtiulation. Lactic 
acid is considered a major contributing factor tO' muscle 
fatigue. With a greater tolerance for lactic acid accumulation 
a muscle dan do more exercise utilizing ^TP from anaerobic 
glycolysis before becoming fatigued. Finally, improved 
anaerobic capacity may result from an improved strength of 
muscle tissue. Such strength progressions enable the trained 
muscle to do the same amount of anaerobic exercise by 
working at a lesser proportion of its capacity. The net effect of 
all the above changes is that anaerobic performance improves* 
the speed the individual runs, swims, etc. ' 
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What Else? 



Aernhlc cmluMiue 111 Muny ins|.\m wv \visli lo ( oniinuc dinn^ .\fi .u livily for 

Knecdeil for - ' long ()i»rio(l ol linu'. LA.ini|)li's iiKiucU' hiking or skiing for .in 
lonK p4?ri(Hls of iMilin* ilw or pLiying ri'i rcMtion.il trnnis fof two hours. Our 

rhylhmic low .ihility to flo so' (li'piMUls to A l.rrj^4,^\ti'nl on (Uir k»vc»l of 

InuWiv musck' .irf(')/)/c (V]c/i/f,inc t' (Figure tt), VirtuoM\^ .ill .ac tivities which 

cnnirnttions * ' involve rhythmic low intensity musc le eontr.n tionWnHong 

pi'riods rely upon oerobit enfkiriinc:e. Persons wishing to 
^ i'ng.igi» su( l essfully in such activities ^vill I'ind th.it their per- 

I'orm.ince iniproves with proper Ir.iining. 



How? 



Training to improve .lorobic endurance capacity involves 
four basic elements: mode; intensity; dur.ilion; frequency of 
exercise. A training program which does not contain all four 
to an adequate degree is not likely to be'effecfive. 

The moc/e of e\efc/5e may, be any form of large muscle 
- activity w^hich is continuously carried out (or with many repe- 
titions).. Running, swimming, cycling, cross country, and 
downhill skiing are all proper modes of exercise. Games like 
soccer^- basketball, racquelball, or tennis also involve con* 
tinubus, large muscle activity. These games are also appropri- 
ate modes provided the. elements of intensity, duration, and 
frequency are also.present.. 

' Intensity is how hard a person exercises. The sjmplest way 
to measure the intensity of exercise is for the person to monitor 
his or her heart rate (HR) during or immediately after exercise 
(Figure 9). The HR response to exercise relates to the person's 
individual capabilities. 

Although everyone is different, HR during exercise should 
be between 1 50 and 1 85 beat$/min. for a^es 1 2-25.Jhis is the 
target HR zone. For persons starting with lower than average 
aerobic endurance such as those who, have difficulty running 
more than a short distance, an exercising HR as low as 130 ' 
may still do some good while the HR may need to be raised to 
190-195 to gain maximal benefit for the athlete. 

A person's maximum HR slowly declines with age. There- 
fore the target HR zone mentioned above should slowly drop 
as well. Data oh a desirable training intensity for children 
under age 1 2 is very limited (?i^t a reasonable estimate for the 
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Uw'Wvl MR is I (jO- I *)() hiMis/niln. for \Uv fv I ycor old, By 
U) lhi> UirK<M /oii^' should drop sHkIiIIv from iIk' rot'oni- 
incndiul li'vcl lor i\wvs Kl-liri, SlmiliU pro^rossivo drops aro 
rt'toniinondod for hisildiy persons t)f ini riMsini^ 3), 



T.i[)lo :i; Lir^ot HU /one for n.ninlnn exercise ItiU'nslly 
\\\ heallhy persons. 



A^e Riinne 

(ytMis) 


Target HR Zone 

(l)tM(s/niiu.) 




100- 190(0 


1 J-JI 


150-1115 




140-im) 


40-49 


i:i5-170 


50-59 


i:k)-i7o 


()O-09 


125-170 



r 



Duriilion is the amount of lime a person exercises. The 
minimum ienglh of time required for an improvement in 
aerobic endurance approximates 10 to 15 minutes per day. 
An alternative form of training called inier^yal tra/n/ng can also 
he used to improve exerr'' ^ duration. In this case the indi- 
vidual trains for 3-5 minute intervals with rest periods of 
similar length between each training bout. Whether using 
continuous or interval training methods the more work done 
the greater the improvement in aerobic endurance. Thus en- 
durance athletes often spend several hours each day in train- 
ing. However for the nonathletic individual who is interested 
in developing and maintaining an adequate level of aerobic 
endurance, 15-60 minutes per day is considered adequate 
(Figure 10). ^ * — 

Frequency refers to how often a person exercises, the rec- 
ommended minimum frequency is 3 days per week with 4, 5, 
or 6 days per week providing pregressively smaller additional 
benefit. 

It must be remembered that as with any form of"training 
aerobic endUrSnce training must beprogressive. Unless pro- 
gression occurs the training benefit derive'd from specific ex- 
ercise levels will slowly plateau and eventually only contrib- 
ute to maintaining existing fitness. 

To summarize, if the mode of exercise involves large, con- 
tinuous muscular activity at an intensity to bring the HR into 

30 ' • 



I S ^)i^llU^ \w d.w ond I diiys \)vr wwk ihr iit^rohlc ondiir- 
iWHo {\\\h\i \\\ {)\ niosi ptMsons Is likoly (o improvo, Such 
iriiininH is mil I ikcly lo i »uis(» ,in in)pr()V(M))i.Mil if (ino or \m\v of 
iIkw h.isic (^liMiUM)ts (initMisily, dumlion, friHiiiiMicy, m\ 
is nol pri)S(M)l lo nii •kKmiu.iU' d(?Mrr(\ 
As vSi\\)\p\o .issunio lli.U a H|rl prolVrs liMHiis ,^s «i nmdo 
for iniprovliiH hor norohlr filnuss, Sho pl.^ys lonnis for W 
hour/d.iy, :\ doys/vvooks, Pi^riodiadly sho nun^suros hor MK 
i\(\v[ i) u\\\y »uid il is 160 ho.Us/min, Liko inosl people sho 
vviilks lo pic k up hiills holvvoon servos and in so doing her liR 
drops lo 1 15 hcMls/niin, Because her HR was nol mainlainecl 
al the level of KU) heals/niin. ihroughoul ihe half hour she Is 
likely lo expi^rience less benefit from the Training than some- 
one who jogs to pick up balls holween points, 

The soccer player rec(uires aerobic endurance training In 
addition to strength and anaerobic training. A good way for 
the player to train would be to conlinuously run for several 
miles each day, perhaps while dribbling a ball to help make 
the running as similar as possible to actual playing conditions 
(Figure 11). As an alternative the player. could run repealed 5 
minute intervals with 3-5 minutes of walking between runs, 
Such running should be done fast enough to maintain the 
player's HR within the desired target HR zone. Although the 
player is an athlete he may wish to keep his HR as high as 
1 85-1 90 beats/min. This aerobic.training should be done 5-6 
days per week to obtain the greatest benefit (Figure 12). 

Being able to document the positive effect of training is. 
vitally important from a motivational as well as physiological 
point of view. The simplest and best method for measuring 
aerobic endurance performance is by determining how fast an 
individual can complete a certain distance or how far he or 
she can go In a given time period. Typical examples of such 
tests require a person to run for 6, 9, or 12 minutes. The 
distance covered serves as the individual's aerobic endurance 
score. Alternatively as is done in running competition the 
Individual is timed while he covers a given distance in whjch 
case the lime is the aerobic endurance score. Aerobic endur- 
ance tests for swimming, qycling, skating, or cross country 
skiing could be similarly arranged. 

Other methods focus on physiological components of 
aerobic endurance performance. The simplest of these is the 
step test in which the individual steps up and down from a step 
(such as a bleacher) at a fixed cadence (Figure 13). The heart 
rateof the Individual Is then measured and used as an indica- 
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Why? 



prmhalion of ATI* 



Aerobic emluriince 
Improves nhiximal 
oxygen uptake 
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linn nt m^M imm. Com nmi hp IoMmi In \mm ihoi iIip 
MM|)|)i(iH ilnnp |)r()(Hirlv m\ nl tliP rnmn I rhytlinii^ m\ 
(lu» luNul rolo ih propprlv nuMHURHl. An i^oiiiplp of mh o In^l 
luuni |)uhlihluul with niuni^^ tnr im^m^ of diifprinH lilnpf^^i 
(Kiiu h omlM(Y\r(lk p)77). 



As nuMilhn(Hl tsirlk^r in \\w U^w ninM niiicliMil nHMlunl of 
pro(hu ifiH iho ATP mnUnl hy Ihn (^sorcisinH nuisi K^s ruf|uimH 
nNVHiMi, [hp iprni ^',i()ri)hU " Is usud \o indlctilP ATP produc- 
(Ion vvllh (ho nso ol'osyHon. This (ucurs Ihiounh (ho chomlcnl 
hKMlNflovvn of (wo fiK'ls! musv h^ Hlyt'<)H<^n (or slonnl rnr- 
hohydfiKp); f.U, 

II shouki h(yivu)ll(Hl (hnl oprohk .ondumnc u Is o foclor In 
pprformonros which oro of prolonHod mihur ihnn short duro- 
lion. Sinco Iho rosphiilory nnd circuloiory systoms nro in- 
volved in iht? iriinsporl of oxygon lo (hu c^xorcisinn muscles 
iind since Iheso systems reqiiiro n few minules to nchlove full 
Ciipoclly, aerohic endurance porformonces are ones which 
last lonKer lhan 2-3 mlnules n( the least, As a person begins to 
exercise the ATP needs of the muscles are initially mot 
anaerol)icallydueto an inadequate oxygen^supply. Gradually 
as tlie supply of oxygen to these muscles increases the source 
of ATP production shifts toward the aerobic means until all 
ATP requirements are met aerobically. This interaction be- 
tween anaerobic and aerobic forms of energy production is 
diagramed in Figure 14. 

The primary reason why training causes an improvement in 
aerobic endurance is duo to its effect on improving the maxi- 
mal oxygen uptake 6f the person. The maximum oxygen 
uptake is the largest amount of oxygen a person can consume 
during maximal work. In effect the larger a person's maximal 
oxygen uptake the greater the amount of ATP that can be 
produced aerobically during exercise and the more work the 
person can do. 

The degree to which training improves a person's maximal 
oxygen uptake depends in part on three factors: the person's 
initial slate of fitness; how much training is done; the person's 
hereditarily determined potential. In general the greatest im- 
provement in maximal oxygen uptake occurs in those who 



36 



ERIC 




It 1 In iiliilnrv m\ u'^piL^iiHA 
^vM»HHs I »»/)/)( ii supply 



ArrohM I lUMjiy IVoHut lion 



A I P sionis 

Aiw\(M(tl)u KKtolysis 



Must Ic ^lyroju^n lUul 
Ut us(hI .is Iu(»Is 



FiKure 14: The Interaction Iwlween Anaerobic and Aerobic Forms of Energy Production 
In Different Types of Exercise. 
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ii'im ih>' iiitM ,m.l (H in iIkim' wiih Ihc ItiwcM initi.il of 
iiiiiMss. I s (IK ,il mipinvvmtinh m ni,iMni,il (isvh,.|) uniaku .nicr 
-'■ » MHinilb til iiaiDinn nimit' iioni I'l-.H) (u.k mmi 
II"' impKivciiu'iih in iiMsini,)! ovvhch upMi . ,(iti p.niiy 

•III" It" >iMli(tv,iM sssitMi) h Miiit'Dih. In nit hi individu.iK 

'''"'"^ I" ' IK III, III' Hit' iii.isimiiin .iniDiinl iil hloiid 
im.iMiiiiiiii t .irtli.ii tiiiipiii) ,11 1 (tiiiih iiii ,11 IfMhi '■)()% (ir niort* 
"I 'III' impKivt.niiMii 111 iii,isim,il uw^] ii|ii,ikt': Ihh iiib 

!iinvi'in.Miiiniliidii',iir'uiliiliivitiiii,isiiiii,n'hl()()(li iri iiloiiim 
>il iii.iMniiiiii It'vi'lN iltii", ntii ii'Mili iioiii ,111 iiunMM> in iIim 

I'llllll'i'l "I li'Ml'' Pt'l IDimill' IIIMS hiMil MliO, K.lllliM Iht- IMI- 

'"""'I'l ii"^'ili "I '111 ini MMM' in Iht" iii,isiniiini ,inu)tiMi 
ni hItMMl puiiipt'd piM luMi iiiMsinuini Mnikt- viiliinui) (riHuro 
IM, Ini MMMul siitikc vDliiiiif iii,iv HMili inim ,,ii nvtM,ill In- 
' iiMM' 111 liiMii vtihiiiit' .md'iw sirtMinlh til Iumh imisi |,. , mi- 
ll, u iitiii, 

Aiitillit'i i.Msiiii why ir.iiniiin t oiim-s ,) piMsoiiS ni,isiiiwl 
nWHt'ii iipl.ikt' It) iiii RMsp inviilvt's lli(« It'vi'l ol ovvHOil cs^ 
liat'lcd litHii \\]i> hliMwl ,1-, II p,i.,s,.s llirmiHh Ihc iJS(«rrisin« 
nuiMlt's. Inipiovi'd iisyncn t«M(,uliiiii (.m .Kroiinl lor ilic 
•'ilit'i '>()% ol Ihc in.isiiiiimi osvHtMi iipi,ik(« iiiipiovcnicnl Irom 
iMiniiiM. KiMsons lor lliis lu-iit'ivd .ilillity in oxykimi ("xlr.u lion 
III li.ilncd iiiiisclcs is nol pri«( isoly known inil ni,iy .idsc iroin 
i'itli(«rorliolliolilu.|(illovviiin(li.iiiK('s; I) .i HrcMli-rnumlH-rof 
i.ipill.iri('sl)(«inK(|(.vi.|,),H.(|,,,||()vviiiKlu«IUM(lilliihion()|()xy- 
(li'ii inio lli<« niiiscit" lissiK", .md 2) .in iiu rtMst" in ilu' si/r .wul 

luimlu'r ol silcs wilhiii lli(« nuisclt. lissik" (('.ilk«d niiloc hondri.i) 
vvlu«r(« ()xy>;(«n is usimI Io produce A TI'. 

Anolli(«r rliaiiHc tli.il occurs from I'lidur.incc Ir.iiniiiH in- 
volves ||k« body's response to ii^hi (sul)ni.ixini.il) exorcise, A 
Ir.iint'd |)erson will hrcMlhe less .lir inio Ihc limns when doinn.i 
st.ind.ird .iniouiil of suhm.ixini.il exercise .ind will remove 
more" oxyKeii from th.it .lir, The |ol.il .inioutit of oxygen con- 
sumed in such .1 bout of sul)iii.ixini.il exorcise does not 
ch.uiK(>, Addilion.ll cli,innes which iiidic.ito .in improved effi- 
i ieiu y of ()liysiologic.il response include .in ahilily to perform 
.1 given level of subni.ixiiii.il exorcise with .i lower he.irl rate 
prini.irily l)ec.iuseof o l.irgor stroke volume. With .1 larger and 
stronger heart the individual is alilo to supply the l)lood flow 
needed tor the exercise with fewer heart heals because each 
l)eat pumps out more blood. This is the primary reason why 
the trained individual also experiences a lower resting heart 
rote. 

In submaximal exercise the amount of blood flow to the 
exercising muscles seems to be reduced following training. 



JJi t)» i^iU- 

< » ^.v M 1^** >l ,H ■•o ii-M^ hi.;! J i.jl tf i »^ tU U l.l ti^iU 

,) |n '•^-^--^ vviu:.i vliiiiu; ^i ^4i;...^M^ i i^: 

\\ lih UwUniofi I hv^v Mu lu^i** ^4 liiirKuu lof itu^ 

HiavhMal »uvH«'t» iiMla^r iiM !mOh» » j^s^HM^h i\\t^u-\)\ 



What EU^? 

(or .III movi^mMM ouim Io HO \\uim\\ A \vi»U» f^^t^** oi inoiuu^ ^h^MraWli' for 
iuu\]\M d,iiK activity VVfti»n ihf> i^ m^m)*^'*"*'!*'*' jHMMm ha^ 
pour f/i'vlff/»fv NiM only <lo<*^ tho ^youuM MU|ulfo HrtMl 
lull tiKo iho vvfo^tUV aiul toottMll plasor tvvt^ ituu = 
liu' [U'fMMt'^ who ^uiivf IftMU j*0(»f ilovibility tnav (itul thiMH^ 
s('l\r%lHnjUnl »M tasks, Tor oxafuplt* o (H'fstin with o Mill 
h >\\ I UH k \N tu > w istuw' UM>l*»t^t x\ tlowt'f Uni of tlo mmih* olhvr 

,U tivit\ i l<lsO to tlu» UroVH«l tUaS OSfHMUMU I* tllsi t»iMt( Ut, 



Improved tiiaximum oxygen 
inKikt' from enduMnco (Mining 



'improvtKl ability to c irculdte hlood 
(maximum c.ircliiu ouipul) 



Stronger htvirt (siroki' 



'50% 



Improved dbility to extract 0^ from 
blood into active muscles = ' , 



Betier SLjpply of oxy^^en 
to muscles (more 
capillaries) 




Belter extraction of 
oxygen from blood ■ 
supply to exercising " 
muscles (more and ? 
larger mitochondHa). 
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Improved enzymatic 
reactions 



Figure 16: Overview of Important Changes from Aerobic Training. 
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How? 



StJiic slrekhing 
improves fle«ihilily 



Flexibility 
measurement 



Improving oner's flexibility Ctin best be accomplished by 
nuMMs of static stretching. Static stretching means slrelcbrtig 
without l)()i)l)ing. One holds the final stretched position stead- 
ily for a short period of time. The optimal length of time for the 
stretch to l)e held should last lietvveen 1 5-30 seconds accord- 
ing to research (Figure 17). A minimal flexibility program 
should be done no less than 2 times per week, the rliore 
freciuent and the longer one devotes to imp;oving flexibility 
the more rapid the prv)gress. 

The flexibility of a ioint is best measured with an instrument 
called a flexometer which is strapped to the body part being 
tested as it passes through its motion span (Figure 1 8). Certain 
types of flexibility such as lower back flexion can be measured 
with the aid of a yard stick placed between the legs while 
seated on the floor. The-indiviclual simply leans forward with 
legs held straight and measures how far he/she can reach 
without bouncing. Many other practical tests of flexibility are 
dvailalile which Involve recording the motion range in a given 
ioint. Caution is required for controlling the procedures to 
permit replication if measurements are desired at a sub- 
si*c|uent date. 



Why? 



Flexibility 
improves because 
the connective 
tissue lengthens 



The resistance felt, when stretching a muscle is not related to 
the portions of the muscle involved with contraction. Rather it' 
is related to those connective tissue elements within the mus- 
cle which surround individual muscle fibers and which bind 
the fibers together. This connective tissue ultimately forms the 
tendon which attaches the muscle to the bone. Together with 
the ligameritous structures which bind bones together Into 
joints this connective tissue appears to length(^n 'upon re- 
peated stretching permitting flexibility and enabling free 
movement with less stiffness. Thus the athlete is able to move 
through a wider range of motion before being limited. 
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What Else? 



Diei effects The spoecl of movement as well as (he length of time cleter- 

performjnce mines the energy sources our muscles utilize. For example 

sprinting relies upon stored (anaerobic) forms of energy while 
long slow running relies on the creatic^n of energy from stored 
forms of food with the use of oxygen (aerobic). In sonic 
performances, specifically activities requiring continuous 
heavy exercise for approximately 40-180 minutes, the per- 
son's diet has a direct bearing on how well the person is able 
to perform (Figure 19). Activities requiring intermittent 
strenuous exercise like soccer or basketball require longer 
time periods before the player is limited by diet. Under certain 
but not all conditions an individual may profit by altering his 
diet. 



How? 



Carbohydrate loading 
IS increasing stored 
carbohydrates 



The amount of carbohydrate stored in the exercising mus- 
cles in the form of muscle glycogen is one of the primary 
limiting factors to maximal performances Wasting between 
40- 1 80 mi nutcs (long distance running or soccer). For persons 
engaging in^such activities the diet during the week preceding 
the event can have a noticeable influence on muscle glycogen 
levels and hence on'iperformance. At other times during the 
year modificiations of a normql healthy diet have not been 
shown to bcnefjt such performances. For all other less de- 
manding activities modifying a healthy diet has not proven to 
have any benefit. 

Increasing the storage of carbohydrates in the body is car- 
bohydrate loading. Through carbohydrate loading the levels 
of stored muscle glycogen cdn be increased more than 100%. 
The procedure is- as follows: approximately 1 week prior to 
the event the person should undergo an exhaustive bout of 
exercise lasting about 90 minutes; for 2-3 days following this 
the person should begin a low carbohydrate diet; for the next 
•3-4 days prior to the event the person's diet should be very 
high in carbohydrates (workouts during this entire week 
should be lighter than normal). The well trained athlete. may 
not\experience such dramatic increases in muscJe glycogen 
levclls. This may occur because the normal glycogen levels are 
alre^^dy elevated due to heavy training. For such' persons 
consumption of a h igh carbohydrate diet for several days prior 
to the event is sufficient. 
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Figure 19: Diet and Exercise Performance 

Only in prolonged exercise con the type of food you eat have a direct effect 
on your performance. > 
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Pr<e-event meal " . With regard to the question of what to eat on the last meal 
before performance, most authorities suggest that the meal 
should be eaten 4 hours before the event; should be light in 
volume) and should be composed of that v^hich the individual 
normally eats. For persons engaging in events lasting longer 
than 40 minutes the pre-ovont meal should be primarily com- 
posed of carbohydrates. 



Why? 



Active people need 
more food 



Protein 

mpplcmentdtion 
is unnecessary 



As was stated earlier, only when a person engages in con- 
tinuous, heavy exercise for periods between 40-180 riiinutes 
will a special diet bo of help. To understand why these are the 
only circumstances where diet will have an impact on per- 
formance requires nutritional knowledge and an understand- 
ing of the fuels used in varying exercise forms. 

Persons who exercise regularly expend more energy each 
day thereby requiring, them to consume more food. The 
amount of food required is related to the amount of extra 
energy spent. Inactive persons appetites have proven to be 
relatively effective control mechanisms against the dangers of 
overeating (thus gaining fat). Of the three basic forms of food 
(carbohydrates, fats, and profeins) only the first two are used 
by the muscles as fuel for work. The main function of protein is 
building and rebuilding tissues, including muscle and bone. 

A frequently asked question is whether the active person 
requires protein supplements to aid in the body-building pro- 
cesses. The evidence suggests that any added protein re- 
quirement is adequately met by including protein as part of 
the extra food consumed due to a higher activity status. Spe~ 
cial protein supplements are unnecessary andpften expen- 
sive. Foods such as fish, meat, poultry, and brans are good 
sources of protein. Nutritionists recommend that persons re- 
ceive 1 gram of protein for each kilogram of body weight. This 
corresponds to .016 02. of protein per pound of body weight. 
For a person weighing 150 lbs. this would amount to 2.4 
ounces of protein per day./rom a nutritional standpoint any 
protein consumption above this amount is purely a matter of 
personal preference. 
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Vitamin and 
mineral supplements 
are generally not 
necessary 



Carbohydrate loading 
aids prolonged work 



The pre-event meal 
has little effect 
on performance 



Research on .vitamin and mineral requiremejnts of active 
persons has indicated that adequate sources of vitamins and 
minerals are obtained in the food, provided the person eats a 
reasonably well-balanced diet. Research on whether vitamin 
and mineral supplements will enhance performance has 
shown no consistent evidence concluding that such supple- 
mental procedures are unnecessary and expensive. In, some 
cases excessive vitamin intake can even be harmful. 

In response to the question concerning what fuels exercis- 
ing muscles require to form the needed ATP, both fats and 
carbohydrates serve this function: The degree that each con- 
tributes varies with the severity and duration of the exercise. If 
exercise is light and prolonged, fat and carbohydrate stores 
^glycogen and glucose) both serve as fuels for the aerobic 
production of ATP. The longer the duration of the exercise the 
greater the proportion of energy derived from fat. If exercise 
becomes more vigorous, however, fat contributes less and 
less and carbohydratestores become the predominant source 
of\fuel. Although the level of carbohydrate storage is consid- 
erably less than the level of fat storage there are adequate 
levels of glycogen in the muscle and elsewhere (primarily in 
the liver) to supply the carbohydrate needs for all forms of 
exercise less than 40 minutes. Thus in all such activities, 
regardless of how vigorous, fatigue or other limitations to 
performance are not related to an inadequate supply of car- 
bohydrate for fuel. Only when such vigorous exercise is 
longer than 40 minutes do the normal levels of carbohydrate 
storage begin to approach depletion'and hence lend them- 
selves to being elevated via carbohydrate loading techniques. 
Evidence shows a close link between^rnuscle glycogen levels 
and ability lo persist in exercises such as running marathon, 
long distance cycling, swimming, or vigorous gefmes as com- 
petitive soccer. Fat stores play an increasing role in filling the 
void as the carbohydrate stores are progressively depleted but 
• exhaustion appears to be closely related to glycogen deple- 
tion in such caseiJ. 

Research indicates that the pre-event meal has littlepositive 
or negative effect upon performance. This is because what is 
eaten usually does not alter the fuels used by the muscles. 
- Only in performances using the existing carbohydrate stores 
in the muscles (e.g., performances with heavy work liasting; 
longer than 40 minutes) is the content-of the meal likely to 
influence performance. In this instance the meal should con-, 
sist of 80-90% carbohydrates. In all other cases the meal 
should be light in volume and eaten far enough in advance (4 
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hrs.) to have passed through the stomach and into the intes- 
tines. By so doing chances of discomfort are minimized. The 
content of the meal can vary and should consist of foods of- 
persohol preference. Since protein is not used as a fuel for 
energy producliori by the muscles, eating a large steak at this 
meal will be of no assistance to performance; it may even 
interfere because protein and fat are slow to digest. 



What Else? 

Temperature effects Environment(\! temperciture has a great impact on a per- 
pcrformance son's ability to exercise. Provided the hands, feet, and head 

are protected by an adequate covering ther^ is little danger to 
the person and little loss of performance while exercising in 
the cold. Exercising in the heat, howeyer,. particularly when 
the humidity is high, can result in an excessive buildup of 
body heat leading to circulatory collaose and heat exhaus- 
tion. With adequate preparation and proper precautions dur- 
ing exercise such malfunctions can be avoided (Figure 20). 



Well How? 

Heat exhausts In events longer than 15 minutes not only does exercise 

3ody fluids capacity seem to suffer when the environmental temperature 

is high but blood pressure and temperature control mecha- . 
nisms can begin to malfunction, leading to heat exhaustion. 
This is particularly true when the humidity is high or when 
sweat evaporation is blocked byjimproper clothing. As fluids 
are'fost the body temperature rises. Unfortunately thirst does 
not seem to help the person sense the degree of fluid loss and 
' dehydration may occur. Therefore it is vitally important that 
body fluids be replenished to aid in sweating and to maintain 
body temperature at a lower level than would be the case if 
the person became dehydrated. This can be done by drinking 
as much as a quart of water before beginning exercise and 
then drinking a cup eyery 1 0-1 5 minutes during exercise even 
if the person does not feel thirsty. 
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Figure 20: Exercise and Heat Balance 

When the body does not maintain an equilibrium between heat gain and heat loss, 
hypothermia or heal exhaustion may result. 
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Body sail is \os\ 
through sweating 



Why? 



It is a common practice for wrestlers to voluntarily dehyd- 
rate themselves preceding a match in order to. qualify for a 
lower than normal weight standard. It should be noted that 
rapid dehydration before weigh-in has negative influences on 
performance as well as on competitor henlth and should be 
avoided. 

Since sweating results in a loss of body salt, persons who 
exercise and train in the heat require supplemental salt. How- 
ever unless the person loses more than 6 lbs. of weight in a day 
due to sweating, adding extra table salt to the diet is a more 
than adequate method lor replacing lost body salt. When the 
weight loss exceeds b Ibs./day, salt tablets may be required. 
Such tablets should always be taken with an adequate amount 
of water — at least 1 pint per 7 grain tablet. 

Since clothing c\in seriously interfere with evaporation of 
sweat, it should be minimized when exercising in the heat. In 
football, short-sleeved, netted jerseys should be used on 
warm days, helmets should be removed whenever possible, 
and all efforts should be made to aid heat elimirfttion. Hands, 
feet , ears, and the head and groin regions have a particularly 
high rate of heat loss. On warm days clothing should not 
interfere with adequate air flow to these regions in particular 
(Figure 21), When participating on days when it is cold, care 
should be taken to cover these body parts. 

Overheated persons who complain of dizziness, rapid 
pulse, and/or cool skin are suffering from heat exhausti.on and 
should be immvdiately placed in a reclining position^. All 
clothing should be removed and cooled by whatever rjieans 
available (hose. Ice water, etc.). Fluids should be given to 
replenish any previous fluid loss. Emergency personnel 
should be immediately notified. 

Body stress due to performance under hot humid condi- 
tions can be dramatically reduced in as little as 4-14 days by 
training under similar conditions. 



Persons who exercise in the heat can easily become over- 
healed and/or dehydrated. Since exercise causes significant 
amounts of heat to be produced within the body the addi- 
tional influence of high environmental temperature can 
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Heal \osb 
mechjfiiiims 



Why fluid!i are 
needed 



Mechiinisms of 
jdiiptmg (o exercise 
in the heat 



quickly overload the body's capacity for heal loss. Such a 
temperature buildup can occur even in moderate tempera- 
tures (70-80°F) if the exercise is prolonged and heavy. 

The primary mechanism for heat loss under such conditions 
involves the evaporation of sv^eat. Sv^eat is released from 
sweat glands beneath the skin surface. Body heat causes 
sweat to evaporate thereby lowering the skin temperature. 
Blood which has been warmed by passing through the mus- 
cles will then pass through the cooler blood vessels serving 
the skin tissue and in so doing loses heat. Thus via the coordi- 
nated actions of sweat evaporation and redirecting blood flow 
to the skin, body temperature is maintained within tolerable 
limits. 

However if something interfe/es with these processes, body 
temperature can easily rise to dangerously high levels impair- 
ing individual health and performance. High humidity and 
restrictive clothing interfere with normal evaporation proces- 
ses. Since much fluid is lost due to the-evaporation, dehydra- 
tion can easily occur unless fluids are replaced. 

Within 4-14 days of practice under hot humid conditions 
the body will adapt and become more efficient to the stress of 
such exercise; This occurs largely because the person begins 
to sweat more rapidly and' to a much greater extent. By sweat- 
ing more, evaporative cooling is increased and performance 
improves. The person can perform a given level of work with a 
lower heart rate than before the adaptation. Blood pressure 
during exercise is more stable and there is evidence that body 
fluid levels increase. All these changes contribute to greater 
efficiency when exercising in the heat. 



What Else? 

Aids to performance: Persons concerned with achieving maximal performance 
fact and fiction, seem particularly susceptible to the testimony of popular and 

successful athletes and coaches regarding performance aids. 
Yet very few aids are likely to be beneficial to many people in 
light of the complexity of individual performance differences. 
A few aids may be beneficial to some but not others while 
most will have no effect or even a potentially harmful effect on 
the individual or his performance. 

Based on current literature there is no evidence of a stan- 
dard beneficial effect on performance from vitamin and min- 
eral supplements, gelatin, oxygen inhalation before or after 
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BUnxi doping 
may be dangerous 



Anabolic sd'roid* 



Warm-up can belp 
ma\imi/e anaerobic 
performances 



perforni.mce, hypciosis, ,miph(»f,irTiines, «!l< ohol, uA>alco, or 
rnartjujfVL As discussed tMrlier vifamin iirui minerjf supple- 
ments are unnt»( essary. Oxygen inhalation before an 
.uiaerof)ic ev(»nt if done within I minute before the start, may 
h;ive ii slight positivf» elfet t. Any olh(T use of f>xygen alleHed 
to ,if(l (HTtonnaiue apiHNirs to be [)sy( hologii ,il in origin. 
Ani[)hetamiiu»s while tht^y ( .\use a p(»rson to bin ofm» more 
(Mnolionallv aiousinl have not d(»monstrali»(l notice. and 
u»[)ii)(kH (bU»eltecls u|)on piMlomiiUii e. Amphetamines tii.iy 
U»ad to ()s\i hologic al depcMidcMK v as well as mask symptoms 
ot pv)tentia!!v (ethaU ire u!ator\ collapse. SitKelheuseof such 
drugs has Ixvn cloc larcxt illegal bv spt)rts>governing bodies, it 
seems utHiesir*il)le to re-sort to am phela mines for pc»rtbrmance 
aid. 

There is c ontradiciorv e\ idenc e concc^rning some aids par- 
tic ularK blood doping and atiabolic steroid ingestion. BUxxi 
doping is a tc^chni(iuo of witlidrawing blood cells from an 
individual and later reinjcH ting the cells back into the person 
\vhi»n those original cells have been reproduced by the body 
thc»reby artific iaily raising the level to enhance endurance 
performance. Ac i ording to research statistics the dangers to 
the (lertormer sei»m to outweigh possible gains. 

Anabolic steroids are synthetically produced substances 
which chemically reproduce the muscle building characteris- 
tics of male sex hormonc^s. Many athletes (weight lifters, shot 
putters, discus anct hammc»r throwers) involved in activities 
reciuiring great strength allegedly take large doses of these 
steroids in addition to training to accelerate the expected 
strength gains. . 

Research has not found consistent results concerning the 
t»ffectiveness of such practices. In light of known harmful 
effects on blood and liver disorders with prolonged use of 
anabolic steroids these drugs are best avoided. 

A few aids have been found to benefit performance in 
specific ways. The hfgh carbohydrate diet. discussed eadier 
prolongs (Midurance performance (see carbohydrate loading). 
Water intake is necessary and will aid endurance perfor* 
mances in warm temperatures (see fluid needs in the heat). 

Warm-up, actively reht\irsed prior to the event warms the 
muscles. The warmup can help maximize anaerobic perfor- 
mance's in particular (as in spnnting). It loosens the muscles, 
tendons, and ligaments, making them less susceptible to in- 
jury and increases the [>loocl flow to the heart muscle. On 
su[)sec|uent maximal c»xertion this will lead to fewer rhythm 
abnormalities. Sigfiificant warm-up is not likely to aid pro- 
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. loMKtnl cMKlur.inco performances because Iho increased Inxly 
lemperature shifts the blood flow away from the exercising 
niusries to the skin. In such events, prior cooling of the 
()er(ornier can be beneficial. 
CafMne benefiu Finally calli'ine has recently demonstrated a beneficial ef- 

pfulungudeniluranti* feet on prolonged endurance performances. Carbohydrate 
pt-rformami* stores are saved due to ( affeine's {»ffect on incrtMsing rale of 

lal utilization (Tal)le 4). 



Table 4: Summary of the Effec ts of Seleeled Aids to Performance 



No Beneficial tffccl Varia^}le Effecl Beneficial Effect 

Vii.Mnin sijpplt'nients Bl()i)cl doping Ciuhohvdrnie diet for prolonged endurance 

Minetiil supfikMiuMils Anjhoiic sitToitls VV.iier when exercising ifi the hcMl 

deltifin W.uni up tor maxiniiil anaert)bic events 

().• inh.^l.iliotj Ccitteine for prolonged endurance 

hlypnosis 

Ampht;iainines 

Alcohol 

loh.Kco 

Mtuijuiina 
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. ' CHAPTER TWO 

appearance 




What Do You Have To Help Me? 

Sirongih irainlnH ' Mnlcs" intiTo^t in l)uil{iing nujsc le*^ is primarily related to 
loads to intrtMst'd , • tee ling a IK I looking moreniasc uline. Females so nielimes yvish 
muscio bulk lo (leveJop bigger nnist les hurmore often they try to avoid 

0. IxHoming too muse u la r with exerc ise. Strength training can 
lead lo inCreases in niuscie l)ulk (muscle hypertrophy). Most 
females experience smaller l^ulk changes. Therefore strength 
training provides opportunities for both males and females to 
imfirove their appearance (Figure^ J J). * - 
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How Do I Get It? 

Mtmlo hulk is I h(» s|r(Mif»lli tMiiiiiiK U't hni(|iit's disc ussim! in C:li.ipu»r I cmm 

imriMstMlhv (Ivnamu I(M(I U) iniis( li^'livfHTlrophy. Ilu' inosi (Mlmlivt* lt»( lini(|Ut» 
Mri»nKlh tr.iininK involves (/\7M/n/( s/rcn^'l/i /rj//i/n.M. SiMsol 1 0.ri^ptMitions willi 

tlit» .luMvit»s| \\'v\^h\ Ih.il ( cin'l)(» lilUul ( (jirtH lly 10 |jiiH»s .iru 
usuiillv morf t»MVt livi' lli.in siMs of iVwtT rt'ptMitions willi 
luMvifr wtM^lils. Wnny im\ considi^r.ihk' individu.il (lifk»r- 
»MU t's in su( li Iriiining cidripUilions. As ,i rosull Irijl iind orror 
iippn Jiu li Um hiHJsin^ ,\ iiiusi U> hulking pro^r^im is {)Mlmi used, 
llu» U)U\l iiinoiinl of work a niusclo is re(|uiru(l lo do in 
iHldilion l(j \hv dv^rvv of difficully .iffucl*i lhu r.ilo of hypor- 
Iropliy. (luis the person who does 4 svis of 10 ropelilions per 
sfi will likely t»\[)eriefue niore ^.li'ii in muscle loulk lhan (he 
fierson doin^ only one set. Any muscle building program 
should bi» desii^ned lo syninielriccilly develop the body in c\ 
pliMsini^ nionner rolher ihiin focus on o single region such .is 
ituuipper^ torso (Fi,L;ure 2'3). . ' • 
: Persons desiring lo fill oul .1 kinky fr.ime often resort to high 

^^^It^fir, high protein cHets in .iddition to strength training, 
I lowiVer Ihert* is I ittle evidence that l^e extra protein is used 
tor niusck.' (k'velopmenl. 



Why Does It Happen That Way? 

Musilc "bulk up" rhe precise mechanisms which cause a muscle to build up 

is relaiud lo bulk when strength trained are unknown. Evidence suggests 

hormoni's th.it the response is related lo the individual male sex hor- 

mone level. This explains why females experience much less 
.hy[)ertrophy than male's. However each sex has individual 
(I'lterencqs k)r ackiplingmuscles to training. Some males will 
resp(md more than others. Unfortunately it is difficult to pre- 
dict .who vviir respond and whoAviil not. The same is true for 
' kMiiales. Asa rtile the female who already shows signs of large 
niuscle development is the one most likely to experience 
more hypertrophy from strength training than a less muscular 
female. 



V 
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Figure 23: Muscle Building Pi'ograms should be Designed to Symmetrically Develop the 
Whole Body rather than^one Region Alone such as the Upper Torso. ^ 
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What Else? 



Miiny |u»rs()ns of holh sum's iWmI ii^us siill'or from olu'sity or 
■ i»Mi^ssl)()(lv fill. Ki'K*''!*!'' oxiTc'isp hiis hvm shown lo hi* tM'fcc- 
livo in hoth provcnlinf^ iind IrtMlin^^ oln^sily provided tln» 
porscjn is motivalt'd ond exercises pr()pi>rly, Ro^ular exorcise 
jIso helps m.iinlciin »i (lesiri»d liody weight (FiKUri» 24). 



How? 



ProlonKctl acmbic \ Jhe mosl desirable exercises for preventing and treating 
activities reduce \obesity are ones in which the individual supports his body 
obt'siiy vyeighl. Jogging is such an example. Many times, however, an 

^ ol^ese person cannot jog effectively and so must resort toother 

exercise modes such as walking, cycling, or swimming. 
Longer and slower forms of exercise usually result in a greater 
total ^c^aloric expenditure. In general the most appropriate 
exercise procedure is one which causes the greatest total 
number of calories to be utilized and which brings the indi- 
vidual the most enjoyment. Prolonged aerobic activities are 
particularly beneficial for treating and 'preventing obesity. 
Positive results can be achieved through regularly exercising a 
minimum of three times weekly for 20 minutes or longer. 



Why? 

Inactivity more Evidence indicates that inactivity rather than excessive 

than food Intake caloric intake may be a dominant cause of obesity. Obese 

contributes to obesity Individuals move less throughout the day but do nol necessar- 
ily eat more. Habitual exercise of less'than one hour does not 
necevnirily cause an increase in appetite. Food intake may 
Increase only to offset the increased caloric expenditure in 
> some persons^ while in others intake mav remain the same or 
even drop below the level of sedeni.iry individuals. There is 
wo evidence that regular exercise leads to the development 'of 
. obesi'fy with overstimulation of.the appetitie. 
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ViMis (H ,if»i», |h»M(».i(l(M ivmaiiiiiif^ (onsl.inL In .uliillhood, 
Mains in hnily l.u ( onir .is ,i ivmiIi ot int kmsps in l.il < si/i* 
luH nunilMM. ( )lM»s(>')M»is(ins usuallv \h\\v duhv l.ii (vIK ih.in 
n()MM>hi>s(' [)('is(MVv IndiuM I ('vidrniv suMMrsis ih.ii, ioi;ul.ii 

is»' (liiiinH (Miiy liU» www vvlu»n l.i! i pHs ,in' hcin^ 
vrlopi'd ( nuld lu»||) ( ontiol (^ht'silv in adiillhood, 

krf;ul,ii (»\i'n isi' is iisi'Uil in iMMtinf; olxsiK' loi luinuMoiis 
uMsi)ns. I iU'Miuiv on pliysiuil luininn profir.inis indlDU's 
while body \\{^\y,\)\ ni.ty nol c h.inf^i' diir U) IfMinin^, l.il 
l onlcnl is olU'n ri'diu (»(l ,ind liswi lissiuMli»y(»l()[u»d. l-uilhci 
.in.ilysis oUlu' liUT.iluiv sukiu»s|s ili.u (or .1 (LiininK [)r()Mr.uii lo 
t .iusi' .1 Muliu lion in Ixxly Idl llu* lollowiiiM niir)iniuni r<'- 
((iiinMiUMils must hv nuM: 

• ihi* [Ko^mni n)usl bv tonduc U^d ,il I(ms| 1 linios per 
vvoek; 

• il must liisl .1I IcMsl JO niinulos per d.iy; 

• il nuisl he ill MsuflicicvU inlcMisily dnd durdtion looNpond 
cif)f)rc)ximcitt»ly :U)0 kilordlorics (kcdl.) per exercise ses- 
sion. Nole: d kcdi. is llieunilof cdloric expenditure and is 
the sdme ds "c dlorie" in Idynidn's terms. 

Asdnexdmpled 170 II). nidle expends apfKoximdtely 14.9 
kc dI. ()er minute when jog^in^i^^i pdce ot 9 minutes per mile 
(see TdWe 5). If he continues dt that pace for 20 minutes, then 
the total Cdloric expenditure e(|Udls 298 kcal. |(14.9 kcal./ 
min.) (20 niin.) = 298 kcal.|. logging at a pace of 1 1.5 hiinutes 
per mile rec|uires only 10.5 kcals. pvr minute. Therel'ore this 
person would need to jog for 28.5 minutes to acliieve a total 
caloric expenditure of 300 kcal. [)er session at the slower 
pace 1(300 kcal.)/(10.5 kcal./min.) - 28.5 min.|. 

It should he noted in Tahle 5 that the numher of kilo 
calories expended in an activity varies not only with the 
intensity or pace of the activity l)Ut also with hody weight. The 
heavier the [Person the more kilocalories expended at a given 
pace. Females heyond puberty tend as a wholeJo weigh less 
thari males. As a result they will need to engage in a given 
activity and at a given intensity for more time to achieve the 
goal of 300 kcal. per exercise session. Unfortunately the 
minimum reciuiren)ents rnentioned above emanate from data 
collected. primarily on males. As more data is collected on 
temales the recommended minimum' daily caloric expendi- 
ture may be found to be less for females because of these 
differences, in body weight. 

There are several other reasons for including exercise in a 
program to reduce fat content. Weight loss by dieting alone 
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'Aclopleci from Kntch, F. iintl McArtlle W. NutrUion, Weight Control, and Exercise. Boston: Houghton 
MItflln Compiiny, 1977, Appendix B: Energy Expenditure in Household, Recreational and Sports 
Ac;tivities (iri Kcol/min). . 



( tUiM'\lnss ()( hMM li^Mio find iiioiom iih well \M whcnsh 
\\{%\\\ loss hv PNpfi isp I .uiM^ MP.ulv ol llu» wpi^hl loss lo 
( OHIO iniin NoHiiUi i'NoiriM' iiKo loolrihiiics to ihc <lo^ 
volopnionl ol iho imisnihi .ind ( »ii{||o)vs|)li,ih)iv syshMns »js 
wot! OS hoinn iisiMul in olu'sily liiMln)(M)l. 

AiMohii i'NtMi isi' is ol |)()iti( iiLu iis(»Uiln('ss siiu r iM p,u- 
li.jllv srivos iiu'l lor siK I) work. AiMohir ir.uniM^ pronuiU's 
(lt»v(>lo|)n)(MU iiwotviMl in llu» hnsikdown ni Ml, 
lliis MMith in niorr Kil Immoh used *]s »i liicl ol o ol 
work ll).in l)o|oii'. VVriMhl su|)|)oi|(mI I'oinis ol I'SiMi ls(» ore 
prrliMohIo lo olhcrs Iuh .uisi' n)ori' i olorics ,\\v s\)v\\\ in .1 
spiH ilii'd pt»riod \)\ \\m\ 

l\'()plo oIUm) I'MMi isi' lo rcdiK ivf.il in or .u'ound .i spin ific 
hody lot olion, lividiMii i' su^ui''>^ howcviM' lli.^l I'M'riisin^ 0 
spi»( ifi( l)o(ly porl vvill nol i ousc .1 riMliu lion in loi oti/cul fol 
doposiis in lluil spci ifit .irinu 




CHAPTER THREE 

coping 




What Do You Have To HWlp Me? 

In tud.iy's world "survlvdl" i wn \m\\n hcln^ free ol disiMSc, 
-VUiny ilistvises .ire rvl\h\\ to in.u]tH|LKUo I'xorc isc. Uypukinv^ 
lu (h^vnvrwtion or loss ol* function isonosucluliscMsccuisiHl 
l>V insufficient inovcnifnt. HiindicMppiHl persons ore; pdrticu- 
KhIv sus( t'f)tif)lo to this dist.Mse bccciuse they nre ol^en not 
[>rnvidiHl the iiu\uis of fully usiny iheir bodies. Persons vvho" 
sufter from hypokinetic degeneMtion can experience one or 
iiiore of the following; hone and muscle atrophy; loss of 
Hexibilily; lardiovasculcU degeneration; respiratory, bladder 
and bowel malfunction. 

Corotu^ry hi\}rt (//sea.se and .s7r()A;e are two related diseases 
of great magnitude, Chdracteristics of people associated with 
premature susceptibility to these diseases are called risk fac- 



Exorciso iMn Iro.H 
hypokiiu'tii (Hmmso 
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Inn. I \\ n( psnn ihn h »i ti^k U\i lor mI iDinnr Inil siHuilii^uil 
(n^pnilont p in lh^» »|pvplnpi))i«nl ol l)nll) (Hms^m'v hvo u\\m 
(hk l.u l()f^ IiIhI) l)lnnil pio^^iiii» ihyppthMV^itin) nnd ()l)(^Mlv, 
ran l)t^ HMhu t*tl hy wwwUw PSiMi im', 

I scH i^o pniviMV It) ho »i iimMuI ll)(M»ipv ifi llii' tnMtnxMil 
ut n)an\' iliMSiM^, iniiini»\ m\ ihk l^spnluilly all 

hypnkini'lu ilt'fU'niMalinn synipinms <an lu' li^viMMMl and 
I'ViM) i'lin)inaU4l ihrnuHli t^siMviM* in nnt» Inin) or ann(hi»r. 
KiH ovrrv lnHH injuiii'^ lo n)ihi lt'\ Uiuhns, antl liKanirnls or 
(ppaii nl II at luuul hont^si an I u^hasUMUM I willu'srn |ht^'| siM 
( has MiniiMinii's lu'tMi ol honcMll In ptMMins ^ulhMin^^ Iron) 
\\\\\\) hlood pu'vaui*. Ohi'sily has Iummi siu i (^sMiilly InsUctl 
ihronnh i onihiiird vsvn Im* .ind diol, 



How? 



Adopted physlt M 
odiu iilion proKr<uns 



LarKi' nuiscio rhylhmit 

disoiiNO and stroke 
♦ art* rot omniondod 



Kt'Kiilaiiy isinn all parts ol the hody in sonio (Oiii- 
protuMisivi' [)i()f;rani is rt»('()iiinuMido(llnrpr(»vi'ntin^; and troat- 
hypokiin'tic dt'Kt'iu'ratiot). H.uulic.^ppcd individuals are 
particularly in iuhhI of progrtuns vvhii h foc us on strcMiglti and 
rani;t' of motion. Su( ii in(livi(lu.ds also confront oliosity and 
lu'.Kt (listMso risk due to tlioir inactivity. Adaptiui physical 
education programs arc luMieficial and of vital importance 
(f"i^ure J')). 

[lie preferred exercise for ttie coronary artery disease and 
stroke prevention is lar^e muscle rhythmic exercise, loaning, 
cross-country skiing, cycling, and svviminingare all appropri- 
ate exaniples (Figure Jd). The discussion of aerobic endur- 
.ince training procedures in Chapter I outlines the recom- 
mended procedure!, in full. 

Persons dicighosed as having coronary heart disease, stroke, 
or those who are in a higher risk category because of age or^ 
other known risk factors should avoid intensive small muscle 
exercises. 'Examples include push-ups and pull-ups (Figure 
27), Isoriietric exercises should also be avoided because they 
demand a greater amount of blood to be pumped by the heart 
at the same time as the resistance to blood flow is increased. 
Rhythmic large muscle exercises also require more blood to 
be pumped by the heart but resistance to blood flow is re- 
duced. The net effect of doing intensive small muscle'exer- 
cises or any form of isometric exercise is that the heart muscle 
is forced into a very high workload presenting danger to 
anyone who has a potentially weak or diseased heart. 
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1 1 IS fiH oiiiinein It'll ill. It .HU our over a^f i') ( ()ii(t'ni[)Lni(ii; 
.111 I'Nt'fc is»' [)r()i;f.)in slioiild (>()t»itn a ()[i\sk:iiI cxani wbuii 
»'\ aUiatr^ llir ()t'Hurn)aiK t'ot I In' Ihmi I (kjiint; sut fi cxtTt isc. 
sui h .III t'\ani is i oinnionlN ri'It'irt'd to as an cM'a /^(' sfrrss 
U'^r P(^fs()ns wiio arr ,il fiii^fi risk sfioLjjd diMinilcK' rrctM\t' 
sue It a sircss icsi hiMorc hi't^innint; an t'xort ist* [)r()L;riini. Afiv- 
orii' fias ht'rn duii^noscd as [ia\'iiig fuMrl tlisiMsi* should 
('\rr( isf under ihr supiMA ision of traint'd [)t'rs()nm'l. 



yVhy Does It Happen That Way? 



Exorcist' holps 
o bind minorats 
ntc) tM)nos am) 
onnoctivf I issue 



Lindristaiulini; the rtMsoiis why regular exert isc [irevtMits 
disease is vi'rv iliUitull heiduse ot ihe coinplexily of Ixxlily 
I )r()i esses .uu I how diseases at'fet Ujiese roe esses' in Chapter- 
1 inanv |)enetit iai ( hanges t'roni ex^cc ise in tlie muscular and 
( irt Ljlcilor\ systems werediseussed, The rel'atiorVship between^ 
()l)esit\' and exerc ise was diseiissed in Chtipter 2. Some oT the 
nie( hanisiiis not nie'ntifjnt'd \yhit h rt^late exercise tu the pre- 
\entinn and ther,ap\' ol'di'^ea^e ar^' [)resenli'd in the foilovviny 
[)araj;ra[)hs. . ^ ^ 

ll' joints are not moved the cvjnnective llssiie-in .liganients, 
tendons, cUid must le sluVtiuis, ( cKJsingj'lexihilit.y (oss in the 
joint. Kesearth has ^hown that C7)n.neetive tissul' is 
■ stri'n).;lht'ne(f^ l)v a'gul.ir exerc ise;^ hk k of exert:lse has jJie* 
()p^>osit\» el'teet', ' ' ' 

Bt)m\tissue^is also al't'ected by inactivity. Bones are con- ' 
stcUitly in a s-icfte ot bein^ modified and strengthened to meet 
(he tlenuin(ls*|>la(;ecl on iheni. Calcium and other minerals are 
deposited In stress arciis. if the norma! level of exercise is 
redut t'd. this streni»thening [)rocess is interrupted and.bones 
lose niini'rals niaking them weaker a ij^^ntTTc'-'^njsc^fw to 
frtU ture. { 

The relationship between lack of exercise and increased 
susc t»|)tibility t^) t t)r(}nary artery disease and stroke has not 
been ( onclusively proven due to the complexity of the dis- 
Ciises arid numerous contributing- factors. In addition these 
(lisfMses take many years to develop into ti severe enough 
state to be diagnosed by present lechmciues. For these reasons 
rest»arch [)rogress is slow. Although the role of inactivity is not 
vet f)roven there is enough indirect evidence for it to be listed 
. as one of several minor risk l"actors. 
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ExtTt iso may holp 
pri'vt'n! hiMrl (lisoaso 
«irul stroki* 

J 



Exeri. ist' is usotuf 
for («udi«u 
ri'h.ihilil.ition 



Mcuu ( cirdiolo^ists U»t'l t^i.it it llir dtsUli rait* froiM (oroiuirv 
i\r\or\ (lts(Msr and stroke is to Ih» signilic aiUlv lowt^rd, some- 
thiiit; will liavt' to IumIoiu'Io prt'vtMit ralht»r ih.ui IriMl it oik r it 
a()f)rars. Sinu' t»vldtMRi' suggt^sts that tlu'st* distMsrs ni,\v 
hi^^in.to drvrlof) in c tiildhood it oiiU's cvidt'nl that rri;ul.ir 
(Acri ist» h.i[)ils m^vd to \)v t'lnphasi/rd and rst.iblishrd vtTV 
rarL\ Ml litr. 

IfuTf arc iiLiinrroLis rtMsoiis wliv r\t'T( isi» is tlu)Lii;ht to bv 
M'l.itfd to tlic ()rt'\ t'nti()Ji ot ioroiiary liisut disease .ind stroke, 
kcse.irt h on r.Us fias indi( ated th.it regular exert ise promotes 
a larger .irterial .uul c .ipiii.iiv system teeding l)l()()d to the heart 
musc le, ll (his is also true in luim.ins. blood would flow to tlie 
lieart nfusele. I vkUmk e suji^gests that regular exerc ise im- 
[)roves stroke volume by ( re.itjng <i greater t ontratliun toh e. 
With .1 l.irger stroke volume tlie he.irt is .i!)le to piinif) [)l()od 
through the body with fewer beats therel)y not h.wing to work 
.is h.inl. 

(ioth high blood [pressure .ind high' l)lo()(l tal levels are 
m.i)or risk t.u tors in coronary luMrt dise.ise and stroke. Exer- 
i isi» h.is been shown to be of some help in reducing bigli 
blood [)ressure. Other Ovidenee suggests thai exerel*;e cafi 
lower the level ol fat in the blood if done at IcMst every other 
d.iv. I he buildup (;f f.itty deposits on the .irterial w.ills m.iy l)e 
slowed (KigLire J8) iind the .il)ility to break down blood clots 
m.iv be iiicrcMscMl through regular exercise, in all there are 
main ,poteiiti.il e\[)lan.itions which could account for wliy 
regular exercise is thouglit to pl.iy .i [)revent«itive role' in the 
d(»velo[)ment o'f c oroii.iry-.irtery dise.ise .md stroke (Figure 

JO). ■ ' 

(U'vond prevention, exercise h.is [Koveii to he of signific.int 
tbera[)eutic benefit in ^t.he tre.itment of [)ers{)iis with known 
( oronarv arterv dise.ise. Clinic.il evidence suggests that such 
exercise [)rograms contribute to .1 heightened physic. il work 
c.ipacitv in llie [lerson and less str.iin on the heart. This m^iy 
occur even il ihe exercise does not improve the circulation to 
tlie he.irt muscle. The* resulting ettett on the individu.il is 
greater seltH onfideru c* and .1 heightened [psychological out- 
look. The persoiVis better e(|ui[)ped to jc^g.iin .1 productive 
Jitestvl(>. Fent.itive evifletice suggests th'.it .ill this results in .1 
lowi'ri'd r.ite of recurring [)rol)lems and mortality. 
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Slrunglhons 
bones 



Reduces 

Body 

Fain 



Reduces the 
risk of coronary 
artery disease 
and stroke* 



Strengthens 
muscles, 
ligaments, and 
tendonst 



Develops 
capillary 
network of 
heart {<)* 



Reduces the 
work of the 
heart in 
submaximal 
exercise* 



Reduces high 

blood 

pressure* 



Reduces levels 
of fat in blood* 



•Indrc.ilos l)enc.'fils which predominant ly result from regular aerobic exercise 
tindiciiles benefits which predominantly result from regular heavy resistance exercise 



Figure 29: Summary of Several Benefits of Regular Exercise 



What Else? 



Surviving tn 
emerj^enctes 



living in tlio nir Ji^rn world requires the dbtlily to survive in 
emi'rgonc.ies. N()i)()(|y Ctin arMiciptJle how or »vhen a situation 
niciy jrise requiring ability to pull oneself up o /er :i ba-rier, run 
fci^t, mainltiin n strong grip, or vvithstanri a physical hardship. 
An adeciuate level of physical fitness (or adc(|uate slrength/ 
speed, and endurance) can make a crucial ditference in such 
situations. 



How? ' 

Overall irjininK Since one cannot predict if and when an emergency may 

for cmcfKcncics arise, or what may be recjuired for survival, a comprehensive 

is desirable approach to fitness is necessary. 

Adequate strength to manage one's body weight should be 
developed and maintained. Essentially one needs to train with 
near maximal weights or repeatedly exert near maximal force 
for strength development. Dynamic and isokinetic strength 
training techniques are appropriate methods (see Chapter 1). 
In addition, calisthenic exercises like pull-ups, push-ups, and 
dips can be satisfactorily employed where proper facilities for 
developing strength by these techniques are unavailable. 

Running speed can be improved through anaerobic power 
and endurance training procedures. Both , involve running 
repeated intervals at near maximum speed. 

Endurance implies either an ability to engage one muscle 
group in exercise over a long lime period (muscular endur-. 
ancc) or the ability to engage the whole body in prolonged 
exercise (aerobic endurance). Muscular endurance training 
techniques involve repetitious exercise with a submaximal 
weight. Aerobic endurance training involves rhythmic large 
muscle exercise at least 1 0 minutes daily and 3 times per week 
i at a pace which raises the heart rate to an adequate level. For ' 

the average young adult an. adequate target heart rate to 
achieve in exercise ranges between 150-185 beats per min- 
ute. Persons who are particularly unfit when beginning may 
gain some benefit from exercises in which the heart rate is as 
low as 130 beats per minute. Both muscular and aerobic . 
endurance training procedures were described in Chapter 1 . 
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ERIC 



An ciltfrndtivt' cif)pr()cu h (o overall filness isc /n u/f training. 
With this .ipprocK h n scries of iiulividiMl cxeri iscs cirt* lied 
rnlo'ci ( IR nil drul tluMi oxoc ulcd ds ciuickly as f)()ssil)lt\ Ofien 
lIu'rxtM t ist'scirc loi atedatdifrVrontstalionsin a room. A great 
variety of individual exercises (stair running, push-ups, pull- 
ups, squat thrusts, or flexibility exercises) may be used in tie- 
vising a circuit. Weight lifting exercises are commonly used 
(Figure U)). Circuits can be varied according to individual 
needs or according to facilitiy limllations. Persons can even 
organize their own circuits at honuMFIgure i 1 ). A home l)ased 
( ircuit training jKogram is ol' particular relevance for the 
handic apped individual. The overall indlvitlual l^enefit is the 
eflect of each exercise on the specit'ic Ixxly r^egions. \n addi- 
tion .lerobk eruluranciu an l)e improved from the cont inuous 
station a( tivlty. 
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CHAPTER FOUR 

health 




What Do You Have To Help Me? \^ 

■ It is iiol utu oinmon lo t'X[K'ritMK'e inuscultir pjin in \\^v used 
l>()(lv R\i»i()ns ()iu» or more ddys dt'ter heavy exercise. Mliscio 
s()r(»ru»ss is used to desi rihe this pdiii. Witli the proper tc»t^h- 
ni(|Li(»s iiRist le soriMU'ss i\in he niininiized or its severity re^ 
{llRi»d. 



How? 



pr.uliuii int riMse in 
.ulivilv level le*»sens 
"nuistle soreness 



Miiiiiin/iiVU inusi'ultir soreness involves beginning luMVy 
e\(M( ise with an lUleciUcile Wdrm-up to loosen muscles iinc! 
joints. I lu' te( hnif)U(» of using static stretcliing exercises, as 
(list usst^d in \Uc tiexihility section of Cliapter I , is particularly 
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itH oiiinuMuk'd lor Ifiis \ViUin-Li[) [X'riod. Muscle sormioss is 
inci\iini/(Hl wfien \\]v level ol" hi\l)ilUcil cu llvily is first raised ds 
(liiiiiu* ihe first week of dn exerc ise [)r()^rciiii- I fie severity ot 
the exert ise dlso int'lueiu i's the degree of nuisc le soreness a 
[)ersi)n will exfHMience. IVogr.iiiis which Cciuse d person to 
. cil)ru[)tl\ do niLK h niore exeri ise thtin nornullv uslonied 
to result in more musc le soreness than ones which sligfilly 
raise the level ot ac tivity. Therefore it is advisable to use a 
gradual inc rease in ac tivity level to prevent or niininii/e mus- 
c le soreness. 

If and when muscle soreness c!evelo[)s, slatic^ strefcnrrrR-- 
exerc ises of the sore regions have proven helpful \n reducing 
f)tnn. I he tec hniciue simply involves holdiiig the sore musc le 
in a stretc hed [)osition tor I 5- U) seconds or longer (Figure y2). 
I he exerc ise should he repeated sevc;ral times a day if the pain 
is seviM'e. 



Why Does It Happen That Way? 

Musclosomu'ss (Kcurs I he most c ()mnn)n e\[)lanation for Jiiusc le soreness is mus- 
from tiinni'ttivi' lissuo c le tissue damage resulting from the exercise. More recent 
damtiKi' evidence sLrggests, however, thai connective tissue running 

through the iiiuscle rather than the nurscular tissue itself may 
I )e the sourc e of the [lain. Musclc*s are composed of huiidles of 
muse le fibers. Connective tisscresurrounds c\ich muscle fiber, 
forming groups of fibers into bundles and bindiiig numerous 
bundles together to form the entire musc:le. The muscle ten- 
don whicTi attac hc»s the musc le to the bono coirttrs from this 
connec tive tissue within the muscle. Strenuous exercise may 
c ause the norjnai balance between the buildup and break- 
down of this conni'ctive tissue, resulting in soreness. 



What Else? 

AvoidinK fatiKuo < )c casionally wc* are all called upon to [ihysically use our 

lhrmj«h fitness hodic^s. A friend niay need hel[) lifting or carrying a load or 

somebody c^lse may ask for assistance to move his household. 
In the s[)riiig it is not uncommon to see people cleaning up 
and digging in their gardens after months of indoor and rela- 
tively inactive living, tven the inactive [)erson may find it 
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V 

Figure J2: Preventing and Treating Muscle Soreness 

Skilit strofchifiv; vwu ist»s i .iti niininir/e tfio amount ol nui^i lo soreness, hfold a st rote hod 
posiliun lor vovor.il sO( oniK without ()ouiu ini;. 
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(Iitlu nil lo it'tLisi' tlu* mMl.itioii ti( nn .1 ^i()L)|) ol li iciuK to \^\kv 
.111 atlciiioui) hic M li' ridtv 011 ,j sliimu ^piiiiv; tl.iy. It .111 iiuli- 
\t(lLi.il wislu's the tiiHHloin lo |MiIi( ipdlc ill .1 \.iri('t\ ot su( fi 
.Kti\ili(»s wilhoul liniitiHl l)\ picnialLiu' Ialiv;Lu\ ■ J11 

jdiMjuali' It'Vfl ol pl]\ sii al titncss is i»ss(Miti,il il iiuirc M). ■ 



How? 

Ihicl* tilii(»ss c()ni[)()iKMils s(HMii lo \)v ol p.uli( ukir iiiipor- 
t.iiu (» tor "UH»liiii; i^ood" while (»\erc isiiiv;. 

Faii^ut' is minimi/cd Strenj;th: Dt»vt'lopiiit; and inaiiiKiiiiiii^.\ii ddt^cjualc lov(»l 
ihrouKh filni'ss ()t fiiiisc LiLir slrt»ii^lh is iiii[)()rl.iiil Ikh cUiso slr(»ni;th appcMrs lo 

iin'()lv(»d lo sofiH' dt'grcH' in almost all pcTt'orniaiicos. Per- 
sons will) i;r(MU»r s'trtMi^th \\kv\\ lo o\pi»ritMu c less tali^uo 
lhan ifiosc* wilfi k»ss slieiigth. All ic^gions of the l^ody require 
adeciLiale slren^lli. ( )vereni[)fiasis on training only one body 
])arl does lillk* lo prt»pare the* individual for the wide range of 
iiiovtMiienls likt^lv lo l)e eneoiinlered while freely engaging in 
.activity. 

I wo tvpt*s of (Midurance, luusculjr vmlur.iiu'v and aeroh/c 
i'n(iurjnn\ apptvir lo l)tM)f partic iilar iiiif^ortance in minimiz- 
ing [)remalLire fat^iguc* from exercise. Muscular endurance 
rt»f(»rs lo ihe al)ility oi individual nuiscles to continue exercis- 
i[>g for relatively long periods of tin^e. Aerobic endurance 
reters to a similar .ll)ilily of the whole l)()(ly to persist' in 
prolonged aclivilv. If two otlierwisc^ e(|uivalenl [persons differ- 
ing in their levc^ls of muscular and aerobic endurance were 
asked lo work side l)y/.ide on tlie sanie task the one with the 
fiigher endur.mcc^ would not only com[)lele tlie task in less. 
tim(» l)ul ifial person would experience more comfort during 
and afterwards. 

One last word should l)e mentioned regarding feelitig good 
whik^ ex(»rcising. Persons wlio have excess Ixxly fat usually 
find llu»mselves unck*r greater strain while exercising at a 
* given rate than thos(v,with low levels of body fat. Tliis is 
l)(»c cUise the fat ac ts as a hcMvy liurclen which must be borne 
.ilong with the individual, lust as a heavy backpack slows 
down an exerc ising [)erson by causing acklitional fatigue, so, 
loo, docs extra/fat wei.ght. The role of fc-gular exercise in 
[)reventing ^uid treating obesity isdicussed in Chapter 2. 
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Why? 



Ihr i'\pLiii.>tHHi KM .1 tit pcisoii's .thllitv to ('\rr( isi- .it ,\ 
I'jM.'ii Irvcl jiid irt'l Ix'ttri ifl.iU-s [).iitl\ to llu- |)livsi( )loi;ii .il 
,111(1 stiiH till, 1 1 V li.ui^cs tli.it n( UK tioiii 1 1. li [lint;. Anv .itt(Mii|)t 
111 rxpl.iiii thr pluMionu'iioii ot trclinu ^ood (or not ti-i'llnt; 
i\i h mI) ^\ lull' r\ru I'^iiu; -should u jMskIci the i jusrs .iiu! nu"( h- 
.inisiiis [ it iiiiisi Ir i.ilimic. 
UmfouiiKiM' Wiisilf MtiiAUc is ah cm culin^lv (oni[)li-\ phcnonuMKMi 

•Mills jriMnL,iluri. ^vliidi h.is no simplf and cnlirclv ( oiisistL'nl t'xphnalioii. 
I thr must U' fibers Umloi soiiKM in unisl.iiu I's talit;ui' ni.iv ivsuh from a lailuro ol 
,j„ntr.i(i llu-u'ntial luTVoiis system to deliver iin|)ulses to lh(» ev^rc is- 

iiiv; must les. f atii'.iie ma\ also result when tlie jLiiu tion l)e- 
Iwrt'ii thr nei\e and the nuis(. ledoi-. not [KVtorm adet jUJlely. 
1 he hest e\planation lor muse le t"ati^iK\ howev(M-, is the tail- 
uie ol t!ie mLis( le tihcis to i ontrac t. This c ontrat tion t'ailurc 
- ina\ result lioiii a.variet\' ol souri (>s iin luding depletion of 
eneri;\ sources, loss ot sul^siaiues recjuired for conlracTion, 
and Of waste [)rodui ts a( t unuiLitivl durinv; t»\erc ise. 

In ma\im.»l efforts lasting U>ss than 10 seconds (e:^. sprint- 
inv;), liie prinKU\' souri (M)f en(»r\;v ap[)tMrs to Uv stores of AFP 
in the must le, * f atij^uo in sU( li (»\erc isc»s results from an 
inahilitv to resupfilv (hcNc ATP stores. In heavv exercises 
V '-i( h last air.Avhere heUveen 10 seconds and 2- ^ minutes, 
c realine phosjihaU* supplies needed ATP to tht» muscles to d 
siv^niticant de^;rei\ Fativ^ui* under such circumstances is 
siron'iK rekiled to the di»[)kMi(jn of creatine |)hosphcite stores 
in the nuiseles. Neither ATI' nor Klv^-O^^^n stores are severely 
de[)teted in these* instanc es. 

When heaw exercise is continuefl tor inc^M.-^in^ periods 
hesond 2- \ minutes, the ahility i)\ the person's oxyv^cMi deliv- 
iTv ss stems to su[)ply oxygen U) the ex(^rcising muscles is of 
int riMsing im[)oit.in(e in determining tWe level n\ work that 
t an he sustiiined. 

In hiMVV performances kisting longer than 10 seconds in- 
i ludmg those wliich rely heavilv oil cre.iline phosphate ns 
well .is thost^ whic h begin to rely on ()xvgen f()r ATP produc- 
tier . amuTohic glvcolysis also serves as an important means 
of pr^Hlucing ATI' for tlie muscles. The byproduct of anaerobic 
gK c (»l\ sis is lactic acid whicli lias an impc^rlant role in muscu- 
lar fatigue. It is not. known whether fatigue results from the 
au umukui{)n of lactic acid, tiie effect of lactic acid on lower- 
ing musc le 1)1 k or the influence of lioth on enzyme activity 

'S(.f pjy;rs II) tnr lurtlirr (list yssion ol t'iUT>;v pfCJtluction ill t'xortisf. 
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in\(il\iMl III .iiiacioliK y;l\t nivsh.. |.Uiv;ii(» fii.u jlso Net ,ium'iI 
l»v a pint;i('ssi\r phdsplMic loss Ihmm ifn wniisi |(.. I'Ik jspli.itc is 
nri rss,ii\ in tho piodtK tioM o< \ i resit me phosphiito 

•Nil in.i(lo(|iMto suppiv ('»! n\',^oM lo the iiuisi \v Is j|mi 
known to ( ontiiluitr to iiiusi lo t,it)^\iM, Su( li losses ot o\vv;i n 
MippK .lie not uiKoniMHM) m shori-toim. hit^hK iiitonsivo 
li'Vi'ls i It Aon is^.'.p.iitK ul.H Kit lire iso is st.iti( i ir isomrt- 

ii( I hf loss oi owi^oii suppK to iho fmis( lo is duo to suhsl.in- 
ti.illv irduM'd blood How to the nuis( lo. Without .1 hlood 
sui)pK the dolivorv ot o\\\i;('n jiid tho olimin.ition of vwistos 
ti( )iii tlio nius( los IS disruplod. 

1(1 pro!on,i;('d ho.iw o\on isi's l.^.tluK lon^iT th.io 40 niin- 
utos, t.iliv^iio .jppo.irs siioni;lv lol.itod (o iho doplr'tum ol' nuis- 
( lo i',K t ()y;rn storos. In sue h conditions .md ovon in rvtriMiio 
I in unist.iiK OS uhon the r\ric iso Lists loss ih.in 40 ininuti's, 
lii.Uh hodv toippor.iUiro iimv ( ontrihutr to nuisc lr KitlMUo as 
ut4l. VMit'iiovor l)odv tonipt'Mturcs rist' ,is in ho.ivy u\erc jsi\ 
the I)Io(mJ vossoIs in tlio •.!,in .md /iius( los co >ii^iMo for hlood 
♦tif)pK. Hlood MRist ho st'nt to Vi'ssols ho skin for 

( 0(,^lin.i; pur[)osos. If tho ommc isinu inusv of thi'ir 

hlood suppK tluM )\\Kon ro(|Uirod tor th« produc tion 

ot A IP ni.iv ho roduLod. t his would Itvid to a ^vator dopon- 
dome upon .inaorohic i'Jv(olvs}s for ATP produc tion and 
iiKJro t«iti.i;ur. 

In li.i;ht of tho c ()ni,)lo\itio^ ot o\plainiri,i; niusclo t'ati^ui^ it is' 
ditticult to tulK' c oiiiprohond why tr.unin.i; cmuscs an iin- 
provfd fosponso to a lov{4 (jI cxorc iso. Tho fact is thai a 
trained person ONf )orionces loss fotigue durin^^ and after the 
exori ise when ( on;[),ired to ,111 untrained individual o^f similar 
( aliher wotkin.u the s.nne work, level. Iho net effect is that 
the tr.iined tndividu.il "reels' IvMter than the untrained one. 
Whether this arises out of ii greater storage' t)f energy sources 
or l\ieh a i;r'Mter .ihilttv to loloratv^ the buildup of waste 
prrM{ij( N or some ((jnbination of both, awaits t'urther rt»- 
s-.-rt n. Psvc hological factors c\in also interact with the 
f>h', Moloy;i(\)l tat lors, causing the trained individual to lee 1 
l)etli'r tfi.in ihi' unir.imed one. 



What Else? 

Low b.uk pain ran fooling good cdso ( (int erns chronic low back pain consid- 

Ik'. lessoned by uronji orations. It .ippears that nitiny cases of low l)ack pain can be 

iMoniinjI inus( les prevented bv inaintaining'good posture in the lower back 

\ " region, [be spint* should be kept straight aad should not lie 

^. allowed to arch into the sway back position (Figure .14). 
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Atl('i|iMh' .md sif('n^',ih dl Ihc .iImIimiiim.iI Ics 

.irr ( niilitlHiliMv* l.u Iocs to tin* picMMilKHi (il low )i,u k p.iiii, 
'\l)(|oM)iii.il stH'Mi;tli IS picicftiUK (h'Nchipcd lliiiui,i;h use ol 

III Mil klHT simps. I nl till )S(' SUMCNI li; III Kl) low I Ml k p, 1 1 1) , s|, 1 1 jl 

I niiti.M tini Wi )l ihr .)h( loniin.tis i.ithci lh,)[) i K'imiiik i i )nl(,H - 
III HIS ,111' pirtrifcil !)(•( .Uisi' lln'\ pl.H I' less st[tiiiM HI the l(»\\rf 
luik 

l'h>si(«il .uliviiv 1 1 'rl iiiv; ^i n m I » i cLiics tu ,i. pi kTs iacmII IhmIiIi sdiliis, 

I'nh.uu I's lu'.Wih .\n(l WliruMs ill ( li.jpli'i i ll ir n )li' ut i'\i'r( isc jii pii'\'(Miliii^ jnd 
lriMliii,n (1 1st MSI » w ,is ( lis( iisst'd, hiMllh iniplu's iiu jfc ih,ui Ircc- 
doin lioiu ()isiMs('. I li'.illh IS .1 1 nndilion ol the hixK ( h.irtU - 
trri/i'd hv \ iL;iii* .ind vit.ilit\ . Prisniis who p,irl,ikr in rr.uiiLir 
I'xoii isi' iisu.jllv rM)o\ ,111 cnhtiiK od (|iKjlitv ol liU'. Siu h vwr- 
i isf ( ,in I onu' tluoii.nh ri\niiLii tiiiiriinL; iind'or hv tliidinL; wmvs 
to iiuorpor.Ui' I'Mti isi' into d.iilv livini; (f-i^iirr {^i). /Vlivc 
|)i'opli' iiri' .iblf to inori' t'ullv piirtii ifjjlr in lilV' c'n(kM\'ors. 
ii'spondiny; with .in iMitlujsi»isin tind viv^or th^it sonictinu's 
iilii'iKitt's llu'ir st'dt'iil.irv (Oiintcrptirts. 



i|u.ilit\ ot lite 



How? 

Ri'Kuliu I'xiTtisi' It .in .K li\(' lit\'st\ k' is to he jt hii'\'rd, it must hv tiiilort'd to 

shi>ul(l bi» lailoriHi iri(li\'idiMl inttTt'sts, t.ilt'nts, tind nitMns, VVhik» joi^gin^ «ind 
Id piTMUMl nonls uilistlu'rii,( s ni.i\ he rtt't'c t,i\'t' tor s()nu\ vit^orous f^nnn's or 

outdoor ,u tivitii's tin* niori' »ippropri»itt' tor otfu'rs (Figure Ui). - 
It is Linlikt'lv th^it jn individu.il will persist in «u itiviti(»s t[i»it do 
not ro.ip onjoMiuMit. ihrrrlort' dctivitii'S nuist \)v chosen 
which .iro iDiiipcUihlc with individtud inti^rcsts «ind 
i .ipiihilitii's. 

I ho iip|)r(),u h into jc tivitv niiisl ht* i^rtUliMl tor persons who 
hj\(' hcen srdonttir\' tor sonic time. K.iisin^ the «u tivitv level 
too riipidly c\m often result in injuries to tendons, li^iimenls, 
i)ones, ,\\u\ nuis(k»s, A t^radtiiil iiureiise in .ulivitv status 
permits ifu'se struc tiires to »ul.ipt iind stren^tfien wilfiout ever 
e\[)osinL; tliem to e\( essiv(» strains thjt c iin (onlrihute to 
iiijLir\. ([iroLiLifi ptitieiu e »ind slow proL;ri.Nsion ifie person 
desiriny; .ui enhiUKed (|LJ<ilitv ot. lit'e throuL;'i re.uuKu physidil 
.u tivit\' is more likeK' to teel ^ood ^is pro^iess is made. After 
j[)f)ro\imtitelv 4o months iidajUiite striic turjl ond func tiontil 
lUkipt.jdons will hiiveoc c Lirred to allow thi' individual to enter 
tin* inainti'naiu [)hasi> of physic al ac tivity. Tfiis phase is 
( [i<)rac ti'ri/i»{! a relative plateauin^ nf ihi^ a( tivity status of 
the in(ji\ idtuil, fiofH^fullv at .1 level wfiic li will allow the per- 
son lo explore life to its fullest, with fuMltfi and vigor, en- 
tfuisiasnu and ti sense of clevelopin.^ one's potetitiaL 
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CHAPTER FIVE 



aestlietics/social/ 
psychological 




What Do You Have To Help Me? 

[)[nsi(.\! f ti t's\ u 1 will not (Mily cxpfrttMu i' jxTsonjI 

hiMU'tils iu. v\ id .ilsi rind !h.»t tlu^rt* will \)v [^k'nty of ()[ip(jr|u- 
nitl(^s to ' jful MiIOrtKt (Jtln*r proplc. For injiiy, 

lot^tiiiv.; ui'li A :ii I iv niort* pltMsjiit llun joj^i'inii jlonc. 
WluMi , s»' lA rr th.ll tlu*\ sliiirt' tlu* ( oninion InU'rr^l of 

loi^i^iDii, u , IS, \ * )r oitu r lU ti . ilit's, j hoiul of ( omnion 
iiruirtsiiindin^ is (»stiihlislu»{l betw^^un tlu*'iii. With the t'X- 
[niinli'd intt'rt'st in tin* riU'(iut*l sports of t^ nnis tirul rtR CjUfMlKill 
nul tlu^ tU'it^sstUv ( I Libs .uul foVilitit^s to \hiV\ tlu'st' sports, 
Nmii: . ( tf>()orluniti(.'s to int t^k t with others tuiso (ri^urr ^7). 
\ hr s.inir is irui' if oiio c hoost^s to p.u tic ipt\t(* in tho in.ii titil »uts 
i\ (Mncr.l^. C )pf:)ortunilios lor sex i.il intorcU tion hjvo jlwtiys 
rxistiul ill softb.ill. b.iskiMlvill. or vollovbtill lodgUL'S. Ofifiortu- 



Phvsi( ill ,i( livilv 
provides soi iiil 
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hii i iiiii|)rlitMui III iiiiiDiiit; .iihI Ii«m k .iiid IipIiI ah' 
'^v^'i r,iihMMK III till' iiiimlKM Ml \»ii\ Ku; ,i|»i", Ml iniiiM i|Mnh. 
''Ml 1,1 1 iiiti>M( liiiM 1 1 11 h.indii >i|)p(M| imiIimiIimK in Ihm niiiihft 
MHiii' iis,iiLilili< il)iMii\>h '.pMii iinil .i( iii\i)\ tlhifi III iIh* p.iM 
'I h*illM ilh 

iMlV Hi jLh llVlU I Ml ll)ll'U> will! ,111' IllMM'll i)ll ll\ Mil* Mill Ml iImMIS, 

In luni nn ,|i li 'I |H.ili ' I iliN Ml ,il lilMi ' Is .1 II ,m!\ | |im h.h k| M< ki'l ihr 

i«ii !■ I liiuluM ilii' < .tiiiH'r^l, ni iIh' ".hi'i, .ill imisi li,i\i' ihc 
iii'» i"'^.in I III IMS , III ill! 1 1 MM I M".|n'( tl\i' ,h 1 1 \ 1 1 ICS ,1'. well 
li.i \ »' il u' I ih\ sii J I n iiMi rJt I Mil V IV r 'JiMiih 1 ,111 I'll H'l v',t'n( \ ,u ihc 
il ir.illi". i'» \ llH 

\ \ '11 h'l\ Ml M'l) I'llll.llH I'Mll'lll nil)\ I'llUMlhwIliM'SjUI U'lll IIU', 

»',ii Ml |n i(HiLiiii\ U H Li\ MiMipIr .tie liiMiiii^; MM 1 1\ ' p,rlllli|i inl(» 
ihi Mii'M 'K T'/ HI l»\ "Il .tiMHiii; iM llii'ii IhuIu's." A M)M >i'-UMii 
lliMiiii' MinniMi* lliM)i|li;h .tli mI ihr .ippiMtU he, Im liolisHv 

-fll (l('\ I'll tpilMMll I', till' IliT' I Im U'.C .1111 1 I.'Im' J Ml ilir Im hl\ 
lliiMiirJ) ph\M» ,il ,11 liv iv ■ \<'H IM' r. .1 p.iil Ml tih* lh,il Mill 
I iiitiii r li,is pi M);n"r,i\ 1 'I > uM Imi I, A'» pi'MpIc III H I themselves 
inuiillilli'il III iht'ii MiiiiMit liles(vl("> llie\ ellrii mmicIi Inr 
mi Mii'M )l lilliiin sMiiKM )| the \'Mi(ls, M^mN di'.i i ||),il muk h ot 
'lii^ SI', 111 l)iM\; I ,111 Im' \i oKt'd l)\ .MiMplm); ,i lilrslvic \vhi( li 

'.llAi'S In^V.ml ,l( hlCMM*; ,1 U.ll.lIUi'. I'llll Ml IImI l),ll,llUi' iH' 

r\ ii,il)l\ tin till 1 1 phvsM .it ,u tivity (I i^',iii(' 4 1 )> 
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I iHi i I » \\ lit'l I .1. > I ^ I • ■ - • ^ ' • ' 

IM !ii ii liti i: I i r,i nil I I rl t I 

h I I \v ViJl. W 1 I ■ ; • , , i; I - . r... / ... , 

I I, iiir.lil.lil Willliil I .iM.ji 1 

i .iti ,1 1 i 1. 1 I' '■■■■^ '■ i. / ^. i iM. ■ ■ 

S^Mhr^V MK .imllilv M /'^'^ u;h ll /i ir> . -i j/ /,/,,. w..^^ jhJ 

' M \\ I t ill^ |i tilll \\ ill's .lllil 'if Ml ■ pi M 

^ImiIiv |{ I /Vf\ m:s , ii / if; i« ^ t lKitnp.|ii;it 11 lli nn.ii i K iiu ■( i. > I S ,1 ilisl mm ^ 
hi 'I 

M,in,< \.\ I .111.1 Kinll \\ \ ''/'.m/-* . t^, ./l./i:' i.-l, / a r^'/tl /i^-Mlh- /'n n.i • /m^ 

\f/(/r/h ( . t/it ///n I i/M.: ill i ,ti iM \1!\ il ,mi j W^y I liM 1 'I 
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Announeing r . . 

A NEW CONCEPT IN 
HEALTH-FITNESS EVALUATION 



Gi'is Hnci r)ovs ne+'d to learn atiou! Ihe imDciriance o1 
nealth feidlea tiinesis ana to became aware o! their own 
f.ta'.us Valid and reliable procedures lor ube Dy teactiers 
in njeasuMiiq tfie components are now available in ifie 

AAHPERD Health Related Physical Fitness Test 
Program .. 

The uasis tor the program is the 80-page AAHPERD 
Ha Htm Rt'la!f>(i Physic cil fifness Test Manual, designed to 
screen cnitdren and youth, ages 6 through 17 nn items 
related to a person s health slatus both m childhood and 
adult years 

The fvianudi €?vaiuates those aspects ot^hysiologica! 
and psycnnloqical funclionin^ believed to otter the 
individual significant protection against degenerative 
type diseases sut:n as coronary heari disease, obesity 
and various musculoskeletal disorders It concentrates 
specifically on those components t)asic to health related 
fitness — cardiovascular Junction, body composition, 
strength and tlexibility 

The AAHPFRD Health Related Physical Fitness Test 
Mununl outlines the four test items — distance run. 
skinfolds, sit-ups and a sit-and-redCh test — and 
presents rationale tor each It gives detailed instructions 
for administration of the test and provides norm tables 
lor ages 6 through 17 to use m evaluating physical 
Illness 

Key to importance ol the test is a chapter presenting 
guidelines for the development and maintenance of 
health related fitness This will fielp teachers not only 
to Identify lower than pptimal health stalus but also 
to point out tne types of tilings that can'be 
detrimental to hea':h and serve ^ a potent force in 
_ educating children and youth about important health 
tittiess cotnponents 




\ k|l I'MXi A-^sot LilioM Orivr Rrstim VA 221^1 



